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Three New Processes 


One on lube decolorizing 
and two on desulfurizing 
reported to APi—p. 683 


Hydrogen Blistering 


Techniques for preventing 
this type of metal attack 
—p. 686 


Optical Instruments 


How they are being used 
in processing, in research, 
in development—p. 694 


Routes to Styrene 


A petrochemical with an 
800% increase forecast 
by 1975 —p. 724 
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$750,000,000 worth of new 
plants now planned or building 
in U.S. and Canada, bringing 
total to 271 plants operated by 
143 companies... . p. 713 
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ARG is Processing CovMepany at Shr eveport. Louisiana, bas recently placed In Oper ition this 


Hudson-Built benzene recovery plant, the first to recover substantial quantities of natural 


benzene from lingual hydrocarbons extracted from natural gas. Over 98‘. of the benzene present 


ing plants in the Carthage gas distillate field of 
hast Texas is extracted in this unit. The benzene is 


nitration grade, having a purity of over 99.0% ¢, 
Hludson os proud Of its part oan imp Nementing the 
concept of the Athas management im this ploneer- 
Hie operation, 


ENGINEERING CORPORATION 


FAIRVIEW STATION ® HOUSTON, TEXAS 


ino motor fuel base stoeks produced In fas process 











What’s going on here? 


If you would tap one of these gentlemen on the shoulder and ask him to 
move aside a little to make room for you— you'd see one of the interesting 


exhibits prepared for the coming International Petroleum Exhibit. 


Of course, there will be many such exhibits— and quite a few of them 
will be larger, have brighter lights or more machinery. But we think our 
exhibit will be of very direct interest and importance to every visiting 


oilman. meine 


For the Ethyl display will demonstrate why the one thing you needn't 


worry about is your supply of “Ethyl” antiknock compound. ‘Today \oaroaarin/ 


“Ethyl” fluid is being manufactured in two entirely separate, integrated 


Conti 





What’s going on here? 


Continued [rom preceding page 


plants. One in ‘Texas, the other in Louisiana. And there are also storage 
terminals in California and Delaware—so we can actually supply you 
from four locations. 

We believe this ability to meet your needs from so many directions is 
one of the most important advantages enjoyed by Ethyl customers. In an 
emergency our four-point distribution setup could prove to be worth its 
weight in TEL. And— like Ethyl marketing services, research services and 
special programs in the farm, bus and truck, and aviation fields— it’s all 


part of the “package” you get when you order antiknock fluid from Ethyl. 


If you come to Tulsa to see the Exposition, we certainly hope you'll find 
time to drop in on us. Our exhibit is in the Kansas Building on the 21st 
Street side. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


RESEARCH FARM SERVICE SAFETY SERVICE 


SALES HELPS ROAD TESTING GASOLINE TESTING 





UNIBESTOS 


pipe insulation 


is rugged 


It stays on the job 


A NECESSITY ON MANY JOBS ¢ A PLUS VALUE ALWAYS 


UNION ASBESTOS & RUBBER COMPANY 


DEPT. N-5 332 SOUTH MICHIGAN AVENUE, CHICAGO 4, ILLINOIS 
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the Petroleum Industry 
Prefers HARTZELL 
Cooling Tower Fans 


Nearly every Hartzell cooling tower fan \ 
installed since the introduction of the Hartzite 
plastic blade in 1941 is still in service. 

This proven dependability explains why the 
plant which has had experience with one Hartzell 
fan will almost invariably insist on more 
Hartzells as other fans need replacement. 

Fabric-base Hartzite plastic was developed 
especially to meet the rugged requirements 
of the petroleum industry, It is unusually resistant 
to corrosion and abrasion. Durability and resistance 
to corrosion are constant throughout the blade. 

Hartzite absorbs vibration. Its strength is many 
times that necessary to withstand normal stresses. 

Hartzell cooling tower fans with Hartzite blades 
are available in sizes from 10’ to 22°, Smaller sizes are 
made of aluminum alloy. The welded steel hubs have an 
extremely high safety factor. Blade adjustment, to change air 
delivery, is easily made, All hubs are dynamically balanced 
and all blades are balanced against a master blade. 

You no longer have to rely on claims, Performance 
has proven that Hartzell makes the cooling tower fan. 
Recognition of Hartzell’s superior resistance to corrosion 
and mechanical damage is found in the increasing 
frequency with which cooling tower operators 
specify simply “Hartzell fan.” 

Send for Bulletin 1503, 


HARTZEUVL 


y, lade iv. of Castle Hills Corp 


Name Dept. K 


Company PIQUA, OHIO 


Street & Number PROPELLER-TYPE FANS @ BLOWERS 
ROOF VENTILATORS @ UNIT HEATERS 
City & State 


if student, check here for special information [) ENGINEERING OFFICES IN PRINCIPAL CITIES 
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Part 3—Stripping of quarternary mixtures, 
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at Salamanca, by D. P. Thornton, Jr. 
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biisch Has Dies for 279 Cap and Riser 
Assemblies for Specific Requirements 


Existing dies of 279 different cap and riser designs 
are available for process recommendations as well 
as data on the various ratios of related areas. 
Customers’ engineering staffs have found 
GLITSCH’S experience relative to this wide range 


of assemblies an added value in planning stages. 
Practical ideas for improvements in the constantly 
changing petroleum refining and chemical process- 
ing industries are a part of GLITSCH service in 


their world-wide operations. 


Desigu yout povccess réguitcoatnuds 
Pr (A coupedlllt a 


industries. 
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design 


The GLITSCH design offers its outstanding, flexible features and me- 
chanical supporting structure to the refining and chemical processing 
The process engineer has complete freedom to design ac- 
curately the most efficient bubble tray for each of his process problems. 
GLITSCH trays are doing a top notch job in all types of fractionation 


and distillation equipment such as vacuum, crude, light ends and petro- 
chemical units. 


GLITSCH “TRUSS-TYPE” light weight bubble trays 


are custom-built from the corrosion resistant materials best suited to the 


individual needs of each fractionation job. 


litsch 


Fritz W. GLITSCH & SONS, INC. 
P.O. Box 6227 
DALLAS 2, TEXAS 
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Publishers Page 


“4.5 Min. Can Be a Lot of Help” 


The dispatch of information and data is not entirely from 
PETROLEUM PROCESSING headquarters to its readers. A smaller but 
important counter-flow brings back from readers mail that is help- 
ful to all of us on its Editorial Staff—comments, contributions, criti- 
cisms, suggestions and more. But most important in general are 
the letters that arrive every day, dozens of them, as part of our 
regular continuing readership surveys. 

Whatever the kind of mail that comes in, it reflects the fact 
that a good share of PETROLEUM PROCESSING readers are profession- 
ally trained scientists and engineers, and experienced operators. 
The nature of their work calls for logical thinking and accuracy 
in expressing their ideas, and these traits are evident in their cor- 
respondence. Sometimes other traits of the trained scientist show 
up as, for instance, an engineer’s comment on a recent readership 
questionnaire, ‘It took me exactly 4.5 min. to fill out.” 

The readership survey letters make up the most eagerly looked- 
for mail coming in. The questionnaires go out regularly to a rep- 
resentative sampling of our circulation list, 1000 or sometimes 2000 
a month. They ask readers to give their rating on individual ar- 
ticles and features appearing in PETROLEUM PROCESSING. They ask 
questions to bring out reading habits for PP, for other journals 
and even the general magazines. The careful compilation and 
analysis of answers provides the control board from which we work 
out our editorial programs, 

The survey letters are read and passed around by PETROLEUM 
PROCESSING editors, as well as having their data compiled and an- 
alyzed. The occasional side comments, sometimes entirely extrane- 
ous to the subject, are nuggets well worth hunting for. 

Our readers rate high in their cooperation in these readership 
700 replies. That’s a high proportion in the experience of most 
surveys. A recent survey going to 2000 readers, brought in over 
publishers. We are too modest to believe this high average is just 
because “our book” is liked. It is also because our readers, con- 
fronted today with a large volume of current scientific literature, 
want us to help them by getting out the kind of journal that will 
give them the maximum benefit in a minimum of reading time. 

Four and a half minutes for the job by one man. If that is 
a fair average for the time taken by the 700 who answered this 
particular questionnaire, then PETROLEUM PROCESSING readers joint- 
ly gave approximately 52.5 man hours of work to help our editors 
on the particular problem being investigated. For that engineer's 
“4.5 min.’’, multiplied many times, all of us on PETROLEUM PROCESSING 


are most grateful. 


For the Editors 


Vall Petroleum Publications 
Piatt's Oilgram News Piatt's Oilgram Prices 
A daily independent oil-news re- 
porting service issued from New 
York, Cleveland and Houston 


A daily independent oil-price re 
porting service issued from New 
York, Cleveland and Houston 





CLOSURES 


prevent 
LEAKAGE 
CONTAMINATION 
and 
PILFERAGE 


AMERICAN FLANGE & MANUFACTURING CO. INC., 


"gga protects its investment in materials and processing 
—by using Tri-Sure* Closures on drums for Caltex Petro- 
leum Products. 


The Tri-Sure Flange, Plug and Seal give dependable protection 
—and that kind of protection is essential for the drums that 
carry the name Caltex throughout the free countries of the 
Eastern Hemisphere. The Tri-Sure Flange is integrally as- 
sembled with the drumstock; the Tri-Sure Plug fits securely 
into the Flange; and the Tri-Sure Seal forms a leak-proof 
covering which cannot be removed unless it is deliberately 
destroyed. 
This exclusive Tri-Sure assembly prevents leakage, tampering 
and losses. It gives incontestible proof to every customer that 
you are delivering the same quality and quantity you put 
into your drums. 
Tri-Sure protection will pay you every time you deliver in 
drums. Make it part of your company policy, by specifying 
Tri-Sure Closures on every drum order. 

*The “Tri-Sure”’ Trademark is a mark of reliability backed by over 30 years 


serving industry. It tells your customers that genuine Tri-Sure Flanges 
(inserted with genuine Tri-Sure dies), Plugs and Seals have been used. 


Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
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What's Happening... 


Refinery Expansion 


New refinery expansions to look for, as indicated 
by rapid tax amortizations announced last month by 
Office of Defense Mobilization: 

American Mineral Spirits, $3,679,200 for aviation 
alkylate facilities at Toledo, Ohio. 

Ashland Oil & Refining Co., $3,435,000 for refin- 
ing facilities at Catlettsburg, Ky. 

Atlantic Refining Co., $4,317,650 for refining fa- 
cilities in Lea County, N. Mex. % 

Dakota Oil & Refining Co., $1,210,000 for refining 
facilities at Minot, N. Dak. 

Pan American Refining Corp., $110,000 for refining 
facilities at Texas City, Texas. 

Pure Oil Co., $307,100 for specialized facilities for 
aviation gasoline at Toledo, Ohio. 

Shell Oil Co., $850,000 for refining facilities at 
Wood River, Ill. 

Standard Oil Co. (Ind.), $1,109,000 for refining fa- 
cilities at Whiting, Ind. 

Standard Oil Co. (Ind.), $1,700,000 for aviation al- 
kylate facilities at Casper, Wyo. 

Standard Oil Co. (Ohio), $960,000 for refining fa- 
cilities at Cleveland, Ohio. 


. Signal Oil & Gas Co. has awarded contract to 
J. P. Pritchard and Co. to engineer, design and con- 
struct new natural gasoline piant at Tioga, N. Dak. 
Construction is expected to start in early summer. 
Project ultimately will cost $14 million, and will 
handle 65 million cu. ft. of gas daily. 


. Sinclair Refining Co. will build a new 16,000 b/d 
catalytic reforming unit at its 105,000 b/d Marcus 
Hook, Pa. refinery. Construction contract has been 
let to C. F. Braun & Co., with completion scheduled 
for the summer of '54. No details on the process to 
be used have been released, except that “it will em 
ploy a new processing method and a platinum catalyst 
recently developed by Sinclair Research Laboratories 
and Baker & Co., platinum specialists. 


MecMurrey Refining Co. is undertaking a mod 
ernization program at its 12,500 b/d refinery at Tyler, 
Texas, which will double crude throughput and per- 
mit output of substantial amounts of fighting-grade 
avgas. Now in design stage are 12,500 b/d crude 
distillation unit, 8,000 b/d decarbonizing unit, 5,000 
b/d Platformer, and 1,400 b/d HF alkylation unit. 
Plant now includes 8,000 b/d Fluid cracker. Con- 
tracts have been let to Chemical Plants Div. of Blaw- 
Knox for crude and feed preparation units, and to 
Procon for Platformer. 


. Standard Oil Co. of Calif. has let contract to 
Fluor Corp. for construction of a new 40,000 b/d 
fluid catalytic cracking unit at its El Segundo, Calif. 
refinery. Fluor will also build an addition to plant's 
alkylation unit and make alterations to naphtha re- 
run stills—all part of a $20 million expansion proj 


Information on these pages is obtained through the nation-wide news coverage service of PLATT s 
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ect the company announced last fall. Another con- 
tract was let previously to M. W. Kellogg Co. for 
52,000 b/d vacuum flasher. Completions are sched- 
uled for ’54. 


... The Texas Co. will nearly double the present 
8,500 b/d capacity of its Amarillo, Texas refinery in 
a modernization program estimated to cost “several 
million dollars.” The project includes combination 
15,500 b/d crude distillation and 3,600 b/d delayed 
coking units, a 6,000 b/d (fresh feed) Orthoflow Fluid 
catalytic unit, and catalytic polymerization. Con- 
tract has been let to M. W. Kellogg Co. and con- 
struction is expected to be started this summer. 


. Need for further lube facilities has been queg 
tioned by A. W. Scott, president of National Petrole- 
um Assn. Petroleum Administration for Defense 
has set a goal of 28,000 b/d additional lube facilities 
by end of '55. According to Scott, that would bring 
capacity (allowing for retirement of old equipment) 
up to 194,000 b/d, which he says is 26° more than 
the average demand for lubes which PAD has esti 
mated for the next three years. 


Pan American Refining Corp. may soon start 
construction of a new 25,000 b/d refinery costing 
around $20 million on the East Coast. Company 
has three sites under consideration—near Pedrick- 
town, N. J., on the Delaware River; Talbot County 
on the Eastern Shore of Maryland; and Portsmouth, 
R. L, on Narragansett Bay near Providence. 


Petrochemicals 


. Over 60 new petrochemical plants are now un 
der construction or in the planning stage, according 
to a survey of the industry just completed by the 
editors of PETROLEUM PROCESSING. 3ased on the 
survey, a new directory of petrochemical operations 
in the U.S. and Canada has been compiled—and lists 
143 companies and 271 plants—including the ones 
under construction or planned. The directory is pub- 
lished in this issue—beginning on pg. 713. 


. M. W. Kellogg Co. has established a special di- 
vision devoted exclusively to the process design of 
plants for the petrochemical and chemical fields. The 
company also plans to further increase its activities 
in these fields by “additional emphasis in its Re- 
search and Development Dept.” and by continuing “to 
acquire rights for new chemical processes which sup- 
plement designs already developed by the company.” 


. Sinclair Refining Co. will increase petrochemical 
activities at Marcus Hook, Pa. in connection with its 
new 16,000 b/d catalytic reformer—scheduled for 
completion in mid-'54. Facilities will be expanded to 
produce aromatics, including toluene and xylenes. 
Company is presently producing cresylic acids, propy- 
lene tetramer and sulfur at Marcus Hook. 


. Standard Oil Co. of Calif. has let initial con 
tracts for a new paraxylene plant to be built at its 
EF! Segundo, Calif. refinery. Plant itself will be con 
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structed by Fluor Corp., with off-site facilities built 
by Macco Corp. Company recently completed an 
aromatics recovery unit at the refinery, and is also 
building a cumene plant. 


. Shell Chemical Corp. has opened a new stor- 
age and shipping terminal for its chemical products 
it Industry, Pa., near Pittsburgh. Terminal includes 
over 2',% million gal. of storage facilities for acetone, 
alcohols, ketones and other petrochemicals—most of 
which are barged up from Shell's plant at Houston. 
Deliveries will be made by tank truck, tank car and 
drum over a 150-mi. radius. 


. Spencer Chemical Co. plans to enter a new phase 
of the petrochemical field—-polyethylene. Company 
will build a plant to produce 45 million lbs. of this 
material annually at Orange, Texas, puchasing ethy- 
lene via pipeline from Gulf's refinery at Pt. Arthur. 
Imperial Chemical Industries Ltd., holder of basic 
patents on polyethylene process, has licensed Spencer 
to operate under its patents. New facility is expected 
to be in operation by spring of '55. Spencer's previ- 
ous petrochemical activities have been confined to 
using natural gas for making ammonia, methanol and 
related products. 


. » Output of high-grade naphthenic acid could be 
practically doubled by U.S. oil refiners in event of an 
emergency, according to a survey by Petroleum Ad- 
ministration for Defense. Survey, covering about 
72% of total U.S. refining capacity, showed that cur- 
rent annual production of naphthenic acid of 180 acid 
number or higher is about 33,600,000 lbs. If neces- 
sary, the refineries could produce more than 32,- 
500,000 Ibs. of additional acid each year. Usual 
source of the acid in refinery operations is to re- 
cover it from caustic solutions that have been used 
in washing straight-run distillate fuel oils. 


Markets, Prices 


. Summer discount on heating oils in the East 
and “unseasonal strength” in heavy fuel prices at 
seaboard refineries were the main price and market- 
ing developments during April. <A rainy, windy 
month helped work off some of the excess inventories 
of No. 2 fuel, and also tended to delay start of the 
so-called “gasoline season."’ Nevertheless, inventories 
of gasoline early in the month topped out at about 
162 million bbls. (API basis) and refiners generally 
reported increased shipments. 


. Heavy fuels were strong at seaboard refineries, 
with prices up 10¢ a bbl. to $1.60 at the Gulf for cargo 
lots, and generally higher in same amount along At- 
lantic Coast. New York Harbor barge price was firm 
at $2.10. At Chicago, on the other hand, both heavy 
fuel and distillate prices were lower, 0.25¢ and 0.125c 
per gal., respectively. 


Principal development on distillates, however, 
was 0.5¢ summer-fill discount plan announced by ma- 
jority of marketers along Atlantic Seaboard to stimu- 
late shipment from primary to secondary storage 
luring the months immediately ahead. Esso Stand- 
ard was first company to make a general discount 
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during the period April 27 through Sept. 30 to buyers 
of kerosine, No. 2 fuel, and Diesel oil. Esso estimates 
that requirements for middle distillates in the winter 
1953-54 will “reach an all-time peak, continuing the 
general trend toward seasonality of demand.” Com- 
pany also believes that in addition to summer fills 
the industry will have to build up distillate stocks 
east of the Rockies between now (Apr. 24) and the 
beginning of winter at a rate of more than 3 million 
bbls. per week. 


. . « Specialty price news included offerings of solvent 
refined bright stock, 95 V. L, as low as 18.33c, FOB 
ship at the Texas Coast, or about 8c/gal. below sim- 
ilar offerings late in '52. 

LP-Gas prices slipped below “ceiling” levels, and 
producers starting shipping material to underground 
storage—about a month earlier than a year ago be- 
cause of a mild winter in the Southwest. 

Wax prices were firmer. Natural gasoline prices 
were unchanged at levels on par with prices quoted 
last summer. 


Industrial Mobilization 


. Continuation of an independent PAD in Interior 
Dept. apparently depends on willingness of industry 
to supply top-caliber personnel. Interior Secretary 
McKay has stated flatly that PAD will be continued 
as-is after June 30, except on a reduced basis in line 
with ending of materials controls. He has indicated, 
however, that drop in caliber of PAD officials might 
make him receptive to idea of placing PAD functions 
under Interior’s Minerals Division. 


. . « Alkylate expansion goal of 30,000 b/d has been 
set by Office of Defense Mobilization, same as target 
previously established by PAD and ASPPA. ODM 
says its goal is in addition to plants already built 
or under construction. Reportedly, 6,600 b/d of new 
capacity is now in negotiation stage, leaving 23,400 
b/d still to be met. 


. . . Materials situation is now good, according to 
PAD’s materials director, Harris Bateman. He re- 
ports that former “flood” of requests for aid has 
dwindled to a “thin trickle’ now. Even supply of 
nickel-bearing stainless steel appears reasonably 
good, he says. 


Miscellany 


. . Shell’s new hydrodesulfurization process is be- 
ing made available through the Lummus Co. Par- 
ticularly attractive features of this process are that 
feed stocks need not be vaporized, heavier charge 
stocks can be desulfurized, and longer on-stream pe- 
riods are claimed. (The process is described in de- 
tail in this issue—p. 683.) 


. . . Bureau’s synthetic fuels research work is being 
sharply curtailed under new administration. Present 
indications are that coal hydrogenation and gas syn- 
thesis demonstration plants at Louisiana, Mo., will be 
shut down, and possibly sold, but that Rifle, Colo. oil- 
from-shale demonstration plant will be kept in op- 
eration for at least another year. Shale oil labora- 
tory at Laramie, Wyo., may also be kept in service. 
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ACID CORROSION IN REFINERIES 
CONTROLLED WITH POLYRAD 


New Chemical Inhibitor Also a Detergent 


Internal corrosion and plugging of 


refinery equipment are controlled with 
Polvrad LLLO-A, a new inhibitor de- 
veloped by Hercules research, Now in 
Polvrad 


helps maintain throughput, increases 


use ina number of refineries, 


heat transfer, reduces metal loss, and 
cuts shutdown time and repairs. 
Polyrad is a derivative of an organi 
amine. Its chemical nature ts shown 
ihove. When injected into refinery 


equipment, it forms a moleeular film 


that shields metal surfaces from hy 
drogen-ion attack by organ and in- 
organic acids, 

Polyrad LLLO-A, used in’ refinery 
equipment, is unique in that it has a 
detergent action, It loosens tron sul 
fide and other seales, permitting them 
to be disp rsed in the fluid stream and 
removed at the water separator o1 
produc t receiver, 
designed to 
funetion eflierently under acid con 


This new inhibitor is 


Naval Stores Department 


HERCULES POWDER COMPANY 


984 King Street. Wilmington 99, Del. 
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ditions. For example, at low concen 
trations it gives better than 99° pes 
cent protection to mild steel immersed 
in strong hydrochlorie acid. Tt ean 
also be used in conjunction with am- 
moni or other alkahes. Polyrad has 
proved to be eflective up to 500° 5 
Polyrad LLLO-A is readily available 
Stocks are carried at convement lo 
cations for prompt) shipment. Fos 
send for Tech- 
Sulletin No. 189 


POLYRAD 


A Hercules Rosin Amine Derivative 


further information 


nical Service 
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--- offers all the advantages of the liquid seal 

















Positive seal protects under all conditions 
High operational efficiency shown over a decade 


+--Low maintenance equals that of cone roof tankage 
Easy manifolding affords terminal-wide protection 


---Accurate gauging obtained through vertical lift 
Unique stabilizing device means trouble-free action 


---Removable weather hood facilitates inspection 
» 8 a: Se Simple installation converts existing tankage , ; 
Boe ies Underwriters’ Laboratories asserts Graver Expansion Roof 
: conducive to reduction of fire hazards 


Available upon request is a 16-page booklet 
describing in full the operation of this exclusive 
Graver design. Graver Expansion Roof tanks 
have been protecting volatile elements of gas- 
oline at important installations since 1939. 


GRAVER TANK & MFG.CO..[NC. 
EAST CHICAGO, INDIANA 
NEW YORK «+ CHICAGO « PHILADELPHIA * ATLANTA 
DETROIT «+ CLEVELAND *« HOUSTON « PITTSBURGH 
CATASAUQUA, PA. « SAND SPRINGS, OKLA. + CASPER, WYO 
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PROCESS IN G 


TOMORROW 





Aromatics and Olefins from Shale 
Oil Now Seen as a Possibility 


~ UCCESS with an improved shale oil retorting 

method in the form of a continuous process by 
the Bureau of Mines at Laramie, Wyo., has included 
extraction not only of high quality gasoline and oil 
products but also of good yields of aromatic and ole- 
finic chemical by-products. 

A flexible process, the retorting time and temper- 
ature variables can be adjusted to control both prod- 
uct quality and type, the Bureau has found.") Studies 
were made in a pilot plant in which feed rates up to 
500 lb/hr. of oil shale have been attained. Crude-oil 
yields from a so-called 30-gal./ton shale (30 gals. 
hydrocarbons per ton of shale) have reached 21 
gals./ton. Naphtha yields as high as 61% gals./ton 
have been obtained. The noncondensable gases have 
a high ethylene content and contain considerable 
quantities of polymerizable olefins, it was said. 

The aromatics capable of being produced include 
benzene, toluene, and small quantities of xylenes and 
naphthalene. The olefins are ethylene, propylene, 
butylene, butadiene, and others. 

A high temperature (900 to 1800° F.), “entrained 
solids’”’ techniques is used in the new continuous proc- 
ess. It is said to complete in three seconds the 
retorting process that once required hours in batch- 
type units. Particles of oil shale, crushed to 14 in. or 
smaller, are picked up by superheated steam and 
carried through the retort tubes for virtually in- 
stantaneous extraction of the oil. Gases other than 
steam can be used as the entrainment medium. 

One disadvantage admitted by the Bureau is the 
finely crushed shale. Crushing is expensive, but it 
is possible that the high value products would sup- 
port costs of preparing such shale in an independent 
operation. 

A major oil or chemical company, whose identity 
was not disclosed, is investigating the possibilities 
of using oil shale as source of chemicals now in de- 
mand, according to the Bureau Union Oil Co. of 
California is known to have been carrying on ex- 
tensive research work with oil shale retorting 


W.C.U 


Stiff Taxes Make Money Poor 
Lure For Future Executives 


T WILL TAKE more than big sa!aries to bring po- 

tential businessmen of tomorrow into responsible 
executive jobs. With chances for substantial lessening 
of taxes “remote”, today’s business leaders must 
stress the “professionalism” and “prestige” of their 
calling to insure guidance and expansion for our in 
dustrial future. 

Those are the opinions expressed by Crawford H. 
Greenwalt, du Pont’s president, before the Executive 
Club of Chicago, May 1.‘ 

Mr. Greenwalt declared that half our present na 
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tional working force is making and selling products 
unheard of in 1902. He predicted a similar expansion 
in the second half of the century, with this heavily im 
plied if: The flow of leadership qualities into business 
must be accelerated if industry is to keep step with 
scientific advancement. 

Granting that money still has a “wide circle of 
admirers”, he said present and predicted future tax 
structures leave a wide gap between executive salary 
and actual income. If money can’t be used as an at 
tractant, Mr. Greenwalt asked, then what? 

The most workable solution, he found, is to en 
hance the prestige of an executive career. He ad 
mitted that wasn't an easy task, since “the more able 
the executive, the less he stands out.” The path to 
Mr. Greenwalt's podium of prestige can’t be reached 
by synthetic honors or even public acclaim. Tomor- 
row’s young business executive must feel, within him- 
self, that the job he is doing is a true art, that his 
work is the vital cog between technology and the con- 
sumer and that the worth of his calling is unques 
tioned. 

If this individual positiveness can be attained, Mr 
Greenwalt believes there need be no gray hairs grown 
over America’s commercial future. W.N.T 

Executives Crawford H. Green 


t «de Nemours & Co presented be 
May 1 1953 


Petroleum May Yet Supply Materials 
For Future Synthetic Lube Oils 


Aé® SYNTHETIC lubricating oils come into use to 
meet performance conditions which straight pe 
troleum lubricants cannot satisfy, petroleum will 
still be the source of the chemicals from which at 
least certain types of synthetic lubes are derived. 

An ester-type synthetic jet engine lubricant, re 
quired to meet the needs of the new high power jet 
engined aircraft, was recently announced by the Stand 
ard Oil Development Co Aside from performance 
characteristics, other advantages are seen in petrol 
eum as a starting material for this lubricant. 

Petroleum would always be widely available for this 
use, it is pointed out, whereas alternative chemical 
sources might be scarce in times of national emerg- 
ency, The ester type oil derived from petroleum would 
be lower in cost than those from other sources. The 
synthetic jet engine lubricants developed to date by 
SOD have been blends of esters from other sources 
but, say the authors: “It is believed that the petrol 
eum-source synthetic products will eventually be the 
most widely used type.” 

Even present day jet engines, delivering the equiv 
alent of 9-10,000 hp when flying at modern high 
speeds, have developed entirely new lubrication prob 
lems. Highly loaded gears and bearings must be lub- 
ricated at speeds as high as 10,000 rpm. In the latest 
jet engines, the temperature level at the rear bear 
ing, located near the actual combustion zone, may 
exceed 450° F, 

On the other hand, at high altitudes and in Arctic 
climates, temperatures in the range of —65° F. may 
be encountered in oil systems of jet engines during 
starting. The lubricant must be fluid enough, at this 
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Table 1—Properties of Ester Type Synthetic Oils 
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Temperature range 
for 5.000 to 20,000 
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low temperature, to pump through the oil system, 
and still must not evaporate or decompose at high 
temperatures to give excessive oil consumption. Table 
1 shows the properties of the ester-type synthetic jet 
engine oils, compared with the conventional mineral 
base oil, MIL-O-6081A Grade 1010 jet engine oil and 
MIL-L-6082A Grade 1100 piston engine oil. 

Many will believe, with the Standard Oil Develop- 
ment Co. scientists, that this synthetic oil heralds the 
beginning of new concepts in lubricant production and 
performance—but it is just the beginning. V.B.G. 
(1) “Performance of Turbo Engine Synthetic Oils’ A. B. Cramptor 

W W. Gleason, W. E. Lifson and E. F. H. Pennekamp, E?*so 

Laboratories Research Division Standard O}l Development C« 


Presented before National Fuels and Lubricants Meeting, Society of 
Automotive Engineers, Tulaa, Nov. 6-7, 1052 


Changing Petrochemicals Market 
Requires Constant Watching 


N UNBALANCED market situation in ethylene 

glycol—-current production rates becoming greater 
than estimated demand—is a picture being given 
careful scrutiny by the petrochemical industry. Ex- 
pansion of manufacturing facilities is being viewed 
with increased caution." 

For many years the glycol product enjoyed a grow- 
ing market. Production went for 150 million Ibs. in 
1941 to nearly 600 million in 1951 and always found 
ready users. Estimates of consumption now indicate 
that the year-end rate reached last year of 810 million 
Ibs. annually may not find a market. A drop in price 
has indicated unbalanced supply and demand. And 
estimates for demand for the next decade further in- 
dicate a levelling off. 

For example, Kuhn‘* has estimated ethylene glycol 
consumption in 1962 at about 800 million lbs. The 
President's Materials Policy Commission sees about 
the same kind of figures—670 million lbs. of the 
glycol to be used in 1960 (not including uses in syn- 
thetic fibers, solvents and plasticizers which could 
add about 150 million to the figure). 

A further illustration of the present character of 
the market and its future can be found in the DPA 
goals, the current yard stick for expansion. In con- 
trast to the estimates cited above, DPA goals are set 
at $50 million lbs. by 1955. As of December 15, 1952, 
all of this capacity was accounted for by both rapid 
tax amortization and unassisted expansion. It is 
further indicated that indirect expansion stemming 
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from the DPA goal could increase capacity to 900 
million lbs./year. 

Inasmuch as the present and indicated supply of 
ethylene glycol appears to be in excess of current and 
potential demand, steps are being studied to correct 
this situation. Consideration is being given to the 
possibility of curtailing new facilities wherever pos- 
sible until demand trends again show a need for more 
expansion, 

New uses for the glycol may be developed, even 
though it does not appear to be as susceptible of 
chemical utilization as phenol. Some researchers 
may turn to study of ethylene oxide, the precursor of 
the glycol, as an alternate to new uses for the glycol. 
Here again, the picture is very hazy and obscured be- 
cause of attention being paid to acetylene as a re- 
placement for ethylene oxide as a starting material 
for some current chemical commodities. 

The one definite point brought out by the chang- 
ing market scene is that private enterprise and com- 
petition of the kind found in petrochemical process- 
ing is geared to find its own answers quickly when- 
ever the need arises. W.C.U. 
(1) Statement from the Commercial! Chemical Development Association 

by Wayne E. Kuhn, The Texas Co. and president-elect of CCDA 
March 23, 1953 
(2) Ethylene Petrochemicais, Today and Tomorrow Wayne E. Kuhn 


and J. W. Hutcheson, The Texas Co.. PeTroLeumM Processing 
October and November, 1951, pp. 1101-1111 and 1236-1243 


Definitely a Big Business, Power 
From Atoms Still Faces Obstacles 


INDFUL of the fact that heat energy available 

from atomic materials is 23 times the heat en- 
ergy of the world's fossil fuel resources,'') producers 
of energy from these sources—such as petroleum 
processors—are remaining alert to developments in 
atomic power. 

What are some of the more recent authoritative pre- 
dictions as to nuclear power? For one thing, power 
reactors will be one of the predominant forms of 
peacetime civilian atomic fission development, even 
though the government plants devoted not only to 
power but also to weapons, isotopes, etc. will still 
be running full blast for at least 10 and perhaps 20 
years.'* 

Five years from now there will be at least one in- 
dustrial power reactor. Ten years hence this figure 
will rise to about six, representing a total investment 
of approximately $500,000,000. Reactor developments 
will fall into three general categories: 1) central pow- 
er station type in the 100,000 KW class, costing $25 
million to $100 million; 2) so-called research reactors 
in the 10,000 to 50,000 KW class, costing around $5 
million; 3) low power jobs running 10 to 1000 KW, 
costing anywhere from $50,000 to a million or more.‘ 

Key factor is of course the economic angle in atomic 
power'’s potential competitive position. Fossil fuel 
sources are still cheaper. If fission plants’ wastes 
highly radioactive materials with safety headaches 
involved in their disposal—can be developed as a 
source of revenue, the economic situation can change 
rapidly and materially. W.C.U. 
Pa tomic Power and Electric Power Walker I Cisler, President 

Detroit Edison Co., presented at 20th annual meeting, Southeastern 

Electric Exchange, Boca Raton, Fia., March 23-25, 1953 


2) ‘*Present and Future Uses of Atomic Energy in Industry Jerome 
Luntz Editor Nucleonics presented at manufacturing 


‘ 
con 
ference of American Management Associatior New York Apr 
8-10 
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TYPICAL EXAMPLES OF 


DIAPHRAGM MOTOR VALVE 
WIDE RANGE ADAPTABILITY 


FROM CONTROLLER 


DMV with Hand Jack Operator. Allows for 
monuval spring action. 
Limits travel of valve. Example — Maximum 
opening in spring opened valve. Minimum 
closing in spring closed valve. 


operation against 


x 3 


SOLENOID WLVE 


from comTrouer® 


DMV with Remotely Actuated Electric Solenoid 
Trip Out. Valve may be fully opened or closed 
by unloading operating pressure from dia- 
phragm by solenoid operation. Solenoid is 
actuated from manual switch or an electric 
tie-in circuit. 


STEALS EET, Se ENE CEES NTL E ENR MEL Sh TA 
FISHER GOVERNOR COMPANY e 
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Built for your specific requirements, Fisher Diaphragm 


WAND JAK 


2 


DMV with Continuously Connected Handwheel. 
Operator can open or close valve against 
controller action. Can operate valve manu 
ally if operating medium fails. Can set max- 
imum opening or minimum closing of inner 
valve. 


DMV with Air Cut-Out Feature. Valve mem- 
ber becomes inoperate, subject to manual 
handling to re-establish operation. When 
controller removes air from diaphragm, UN- 
LOADER opens. Valve remains in this posi- 
tion - UNLOADER orifice is too large to 
allow air pressure to be re-established. 





Motor Valves are manufactured to handle pressure condi- 
tions up to 10,000 pounds, for high pressure drops and 
are available in metals for highly corrosive service and 
alloys for high temperature work. 


DMV with Air Lock. Should operating air 
supply fail, air lock regulator closes, locking 
pressure on diaphragm — valve remains at 
last position until operating air supply is re- 
established. 


| TEMPERATURE CONTROLLER 


DMV — with Auxiliary ControMer Over - ride. 
An auxiliary controller, such as temperature, 
placed in operating air line to diaphragm — 
can over-ride action of main control func- 
tion by unloading diaphragm and taking over 
functional operation of DMV. 


MARSHALLTOWN. IOWA 
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FIRST IN WEST VIRGINIA 
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PLATFORMING UNIT 
BUILT BY PROCON 
FOR ELK REFINING CO. 


A new Procon-built UOP Platforming unit 
is successfully operating at the Falling Rock 
refinery of Elk Refining Company. This 
new unit — the first in West Virginia — is 
the latest addition to the growing list of 
processing facilities constructed by Procon 
and now operating in refineries of both 
major and independent companies. . . 
another example of Procon success in 
handling a broad range of jobs throughout 


the nation and overseas. 


PROCON epsnaad 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U. S. A. 


IN ENGLAND 


PROCON (1.ct Britain) 


LIMITED 
112 STRAND, LONDON, W. C. 2 
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ITS HERE!. 


\ 


| 


The NEW Clark 2-Cycle | 


The New Clark TRA-8, rated at 
1320 BHP, has °o 14” Bore and 
14” Stroke. It-is ideally suited for 
gas transmission pipelines as well 
as the refining, conservation and 
process industries. 


Clark Continues to Set the Pace in Compressor Progress 
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revolutionary compressor development! 


Turbo-Charged “Right Angle” 


It's here — after seven years of intensive development. Clark revolu-' 
tionizes compressor design with the first 2-Cycle Turbo-Charged 
Gas Engine Driven Compressor the TRA. Another Clark 
first! A precedent-shattering development that makes possible — 





50°, MORE POWER 
Developing 1320 bhp, the TRA-8 delivers 50° more 


power than any comparable compressor, with no en- 


croachment on overload carrying ability. 


SHARPLY REDUCED FUEL CONSUMPTION 
The TRA is conservatively rated and guaranteed to 
burn substantially less fuel than any gas engine driven 
compressor now built. 


25°. LESS COOLING WATER LOAD 


(Including scavenging air intercooler load.) Vast 
amounts of waste heat are recovered from the exhaust 
gases by the Clark Turbo-Charger and are converted 
to useful work. 


FLAT FUEL CONSUMPTION CURVE 


Fuel consumption remains practically constant over 


a wide range of load conditions. 


CLARK BROS. CO. 


Energy goes into power, rather than noise. Much 
quieter than a conventional gas engine driven com- 


pressor. No exhaust pulsations. 


UNPRECEDENTED RUGGEDNESS 


Tremendous stamina, unapproached by any other 
compressor design. Conservative BMEP rating. 


COMPACT IN-LINE DESIGN 


Very economical of floorspace, foundations and build 


ing requirements, yet highly accessible. 


e 
The Clark TLA, with 17” bore and 19” ¢troke, is 
also available when units of even greater horsepower 
than the TRA are required. For complete engineering 
details the facts behind this revolutionary com 
pressor development see your nearest Clark repre- 
sentative and write for Bulletin 130. 


* OLEAN, N. Y. 


DIVISION OF DRESSER OPERATIONS, INC 


SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


compressors 
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© 1953, Clark Bros. Co., Division of Dresser Operations, Ine 
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FOR HOUDRIFLOW AND AIR-LIFT TCC UNITS. FILTROL 
SR CATALYST IS NOW BEING USED SUCCESSFULLY IN 
COMMERCIAL OPERATION. SR CATALYST YIELDS HIGH 
OCTANE CATALYTIC GASOLINE AND CAN BE USED 

PROFITABLY IN CRACKING A FULL RANGE OF GAS 

OTHER 

REASONS FOR USING OILS, INCLUDING HIGH SULFUR BEARING STOCKS. SHOWN 
FILTROL CATALYSTS BELOW ARE THE CHARACTERISTICS OF SR CATALYST 


AS COMPARED TO REGULAR FILTROL TCC PELLETED 
CATALYST USED SO SUCCESSFULLY SINCE 1943: 





. Higher Octane Barrels 


. High Butylene Yield 


. Low Cost GRADE FILTROL TCC (23) FILTROL SR (63) 
. Varied Plant Facilities ACTIVITY BY CAT A 40 36 

CPF 1.0 1.0 
PELLET DIAMETER 0.19" 0.19” 

. Low Attrition Rate MESH 3-6 MESH 99% 98.5% 


. Technical Service HARDNESS 70 93 MIN. 


. Faster Regeneration Rate 


. Uniformity TYPICAL YIELDS OF SR AS COMPARED TO REGULAR FILTROL TCC ARE: 


. Lowered Excess Butane GRADE FILTROL TCC (23) FILTROL SR (63) 
CYCLE Ol, VOL. % 48 48 
DEBUT. GASO., VOL. % 42 40.5 
DRY GAS, WT. % 5.0 5.8 
TOTAL C4, VOL. % 12 13.5 
COKE, WT. % 48 3.9 


OCT. NO. F-l CLR. 90 92.5 
& FILTROL CORPORATION 
OFFICES: 727 WEST SEVENTH STREET, LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS. 


ee CATALYSTS ano ADSORBENTS 
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Cardon's Two Stage Atmospheric and 
Vecuum Distiliation Unit No. 4 (shown 
here), and its two companion “stills”, 
represent high development of the dis- 
tillation art. Designed and built by 
lummus, these basic plants are chorac- 
terized by wide flexibility and closely 
controlled quality of fractionated 
products. Cardon is also the home of 
Venezvelo's first lubricating oll plant— 
eonother in a long list of “firsts” for 
Lummus in the lube oil field. 





Partial view of Shell Caribbean Petroleum Company's refining facilities at Cardon. This plant proc- 
esses about 170,000 barrels per day of crude oil and manufactures it into products ranging from 
bottled gas to lube oils. The Lummus Company designed and engineered most of the processing units 
ond constructed all of them. By integrated planning, engineering proceeded simultaneously in four 
countries, equipment procurement in eight—with erection manpower marshalled from 44 states in 
the U. S. and four other countries. A big job. Yet, by contrast, the first Lummus men on the job installed 
sea water distillation units to get life-sustaining drinking water. 


Just Off Press... our newest picture brochure, 
“New Horizons—Lummus ot Cardon.” Twenty- 
four pages covering this world-famous plant. 
May we send you a free copy? Just drop us 
a line at Room 359, 385 Madison Avenue, 
New York 17. 


Here is good international construction 
policy (and project economy) in opera- 
tion. These Venezvelans, rigging a six- 
sheave block to hoist a 100-ton tower, 
became adept at erection’ skills under 
Lummus’ field training system. During the 
construction period ot the Cardon site, 
key Lummus men also taught welding, 
pipefitting, maintenance and repair to 
many local workers; operated a rock 
qvorry, batch concrete and concrete 
block plants. 


Shell-Cardon is a good example 
of why the Lummus name is well 
known in the petroleum, petro- 
chemical and chemical fields—and 
respected for the ability to get 
big, tough jobs completed rapidly 


and economically. 


THE LUMMUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON «+ CHICAGO + LONDON © PARIS © CARACAS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
a 
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Due of the most dramatic sources of econ- 
omy in modern processing practice is the 


Ljungstrom Air Preheater. For details, 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street 
New York 17, N. Y. 


consult The Air Preheater Corporation. 


ee, i 


»- 


Wherever you burn fuel, you need Ljungstrom 
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This sample section of a TRANE 
Brazed Aluminum Heat Exchang- 
er shows how its construction can 
pack up to 450 sq. ft. of surface 
into a single cu. ft. of space. 


Is this your key to 
a new product or process ? 


a 


New TRANE Brazed Aluminum Surface | yy y Uy 
makes NEW products and processes not HY / 
only possible...but practical. Here’s why: 4 7¥: 


Wider range of core sizes and shapes. 

Greater variety of surfaces. 

Almost unlimited design flexibility. ' ms 4 nige: 

Up to 9 times more surface for the heat Onlarge or small jobs, ‘RANE Brazed Alu Select the surface you need. Straight and 
exchange job than with conventional %(’ minum Heat Exchangers can solve continuous, serrated, herringbone or 
} iI. = . . ‘ almost any heat transfer problem perforated. Height, thickness and fin 
shell-and-tube construction. Multiple-core units can be furnished. spacing also can be varied to meet 
Light weight. Yet takes test pressures up to bt can get temperature approaches required heat transfer and pressure 
1,000 lbs. per sq. inch and temperatures of 5° to 10° F drop performance 

from —300° to 500° F. 

Can handle 5 fluids or more at one time 

Can produce more heat transfer in 44 the 

space, with !¢ the weight 


What's your heat transfer problem? Liquid-to-liquid, 

gas-to-gas, liquid-to-gas? Condensing and vaporizing 

fluids? You may find a new and better solution in 

this new kind of all-aluminum heat transfer surface ¥ 
developed by TRANE 


Design flexibility makes possible heat Handle up to 5 fluids or gases, even more, 
Write on your company letterhead for your exchangers in many shapes and in at once. This symbolic drawing shows 
es Extended Surface Heat Transter sizes up to 106" in length, with either how. If your job requires one stream 
? bolt-on or integrally welded headers or many high or low temperatures or 
For longer flow lengths, cores can be pressures solve it with TRANE Brazed 

welded together in series Aluminum Heat Exchangers 


More heat exchange . . . closer temperature approaches 


TRANE brazed aluminum heat transfer surface 


The Trane Company, La Crosse, Wis. e East. Mfg. Div scranton, Penn. e Trane Co 


f Canada, Ltd ror U.S. and 14 Canadian Offices 


MANUFACTURING ENGINEERS OF AIR CONDITIONING, HEATING, VENTILATING AND HEAT TRANSFER EQUIPMENT 
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Fluid Cat Cracker of the 
Kanotex Refining Company 
of Arkansas City, Kansas. 
Designed for 4600 barrels 
per stream day with a coke 
burning capacity of 5100 
pounds per hour. The vac 
vum unit charges Kansas 
reduced crude at the rate 
of 5750 barrels per stream 
day. 


Fluid Cot Cracker for 
El Dorado Refining Com 
pany of El Dorado, Kan 
sas. Designed for 4300 
barrels per stream doy 
with a coke burning co 
pacity of 5100 pounds 
per hour. Construction 
also included gas concen 
tration unit and revamp 
of 1224 barrel day 
U.O.P. nonselective Poly 
merization unit, 


ele] baa itlen die), | 
PROJECTS 
At the right is the legend to 
the various types of con 
struction jobs by TRECO in 
the various states 


i eC 
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Fluid Cot Cracker for Formers Union Cen 
tral Exchange, Laurel, Montana, of 5,000 
barrels per day at 70% conversion. 2 stage 
gos concentration units; solid phosphoric 
acid Polymerization unit. Tank car and 
truck loading facilities for LPG 


Last year was the greatest construction year 
in the refining industry. This year promises 
to be even greater. Thinking operators know 
they can’t win in quantity or quality produc- 
tion with out-moded plants. That's why 
TRECO receives contracts for a number of 
new plants each year, putting the owner in 
a more competitive position. 


REFINERY ENGINEERING Company has 
proven to the industry that it builds a quality 
refinery, producing top-quality products; 
Booth 50, Scientific and “on stream” with new records for speed of 
Technical Building construction. From an economic study of 
your needs to operating costs, yields and 
profits; through design and construction, 
TRECO has the knowledge, experience and 
manpower to complete the most complicated 
construction and installation in the shortest 
possible time. 


Call on TRECO for a conference while your 
project is still in the planning stage. Exec- 
utives of our Organization are as near as 
your telephone. 


TRECO has been licensed to design, engineer 
and construct Catalytic Reforming Units. 


Write for a free copy of our new brochure 
showing many of the refineries we have con- 
structed. A copy will be mailed you promptly 
upon request on your company letterhead. 


ypoany 


HOUSTON, TEXAS TULSA, OKLAHOMA TORONTO, CANADA 
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stores Natural Gasoline 


sneer HORTONSPHERES*® 


Light hydrocarbons such as butane cannot be stored at atmospheric 
pressure and temperature. Gulf Oil Company’s Waddell gasoline plant 
stores butane in three of the five 2,500-bbL. Hortonspheres shown above 
which are designed to operate at LOO Ibs. per sq. in. pressure. Natural 
gasoline is stored in the other two Hortonspheres which are designed for 
an operating pressure of 30 Ibs. per sq. in. 


Hortonspheres are built in standard capacities from 1,000 to 30,000 
bbls. Information on these eflicient storage units or other Horton struc- 
tures may be obtained by writing our nearest office. 


 erreiianltisiloeea ~“ 
Visit our exhibit at the 


INTERNATIONAL *Welding supervisor checks construction of 
every HORTONSPHERE 
PETROLEUM EXPOSITION 
{ Chicago Bridge & lron Company Field Welding Supervisor 


May 14th to 23rd, 1953 is assigned to follow the construction of every tank we build 

1 
Booths No. 85-86-125-126 {| This service. which assures vou that the tank is built in ac 
in the Texas Building cordance with the spectfiications, ts yours at no extra cost 


Deiedeicsieeesiinasinels POSS Sc" ST 


CHICAGO BRIDGE &« IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PENNSYLVANIA 
Atlanta 3 2103 Healey Building Detroit 26 1532 Lafayette Building New York 6 3310—165 Broadway Building 
Birmiaghom | 1527 North Filtieth Street Havana 4062 Abreu Building Philadelphia 3 1630—1700 Walnut St. Building 
Boston 10 1029—201 Devonshire Street Houston 2 2130 CAI Life Building san Francisco 4 1559—200 Bush Street 
Chicago 4 2114 McCormick Building Los Angeles 17 26 General Petroleum Building eattle 1330 Henry Building 
Cleveland 15 2215 Midland Building Tulsa 3 1620 Hunt Building 
REPRESENTATI 5 AND ENSEE 


Horton Stee! Works, Limited, Fort Erie, Ontario, Canada npag Kome 


Whessoe Limited utington, England 


Ateliers et Chontiers de la Seine Maritime, Paris, France 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Lim 
Chicago Bridge & tron ympany, Llid., Apartado 1348 Caracas, Venezuela mprimo, N. V 2). Amstel, Amsterd 


edade Chibridge de Constre es Av ? enera to, 27 rupo 6. F je Joneir Braz! 
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PETROLEUM 


In the Petroleum Industry 


Where performance counts 





you can count on Enjay for... 


Uniform, High Quality 


RATONE 


c 


A complete line of dependable products for Industry 


PETROLEUM nG CHEM 
PARANOX tOHOTL. 91 I rTROHO! 
PARATONI PETROHOT! 
PARAFLOW tOHOT ' PETROHOL 
i I 1 Ale 

I 


Al 


PARAPOID Oct 
PARADYNE Secone ! \cetate den 
PARATA( o | Acetate Tr 
PETROHOT Acetor I 
Methy! Ethyl Keto Methyl! Ett one Im 
\ I 
I 
I 


4 


Ih ' Vik 
Ethy! Ether 
Isopropyl! Eth 
Reference Fuels 
Tet 
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VISCOSITY INDEX IMPROVERS 


A pioneer and leading marketer of viscosity index 
improvers, the Enjay Company is meeting the 
Petroleum Industry's constantly increasing demand 
for PARATONE. Refiners and marketers of High 
V. I. motor oils with product specifications that 
call for both maximum on-the-road performance 
and economical treating cost use ENJAY PARA 
TONE for improving viscosity index. 


NJAY 


The Enjay Company has long been recognized as 


a leader in the development and marketing of high 
quality products for the oil, surface coating and 
chemical industries. Backed by greatly expanded 
plant and distribution facilities, the Enjay Com 
pany of 


is supplying a list 


chemical products to many different industries. 


constantly growing 


Be sure to call on Enjay for your chemical needs 


ENJAY COMPANY, INC. 
15 West Sist Street, New York 19, N.Y. 
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Cnnouncing| 
NEW Dispersant FC 


(DOMESTIC BURNER OIL INHIBITOR) 


Market a better Furnace Oil while using more cat-cracked 
fuel stocks, improving refinery balance 


Dispersant KO improves stability and permits blending of higher 


percentages of cat-cracked stocks. Refinery balance can be improved, 


) 
A . 
; f and you can even cut costs by reducing the severity of acid treating 


your heating oil stocks. Economical Dispersant FO may be easily 


di 


added in the ratio of 1 pint 1000 vallons, at any temperature, prior 
to shipment by truck, tanker or pipe line, This unusual inhibitor 


does not materially increase suspension of water, and excessive set- 


thing time is not encountered, 


Provide your dealers Furnace Oil with NEW competitive advantages 


Dispersant FO is an anti-gumming, rust-inhibiting additive that greatly 
reduces or even eliminates deposits in home heating units and store 
age tanks. It gives dealers competitive advantages because they can 
supply a better product to home owners and cut down on costly serv- 
we ealls to eleat clogged filter sereens 
and nozzles. Dispersant FO will not affeet 


burning or heating properties of the oil. 





hor further information and product sample write or phone 


the nearest Oronite office. Technical assistance gladly provided. CHEMICAL 


ORONITE CHEMICAL COMPANY 


38 SANSOME STREET, SAN FRANCISCO 4, CALIFORNIA ' gi 
30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 
STANDARD OIL BLDG, LOS ANGELES 15, CALIFORNIA 
600 S. MICHIGAN AVENUE, CHICAGO 5, ILLINOIS 
MERCANTILE SECURITIES BUILDING, DALLAS 1, TEXAS 
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Accelerated corrosion due 
to stress concentrations can 
be readily eliminated ... by 
using WELDOLET WELDING 
FITTINGS at all 90° branch 


connections. 


SPECIFY AND USE 

















. BONNEY WELDOLET 


WELDING FITTINGS 
to insure 100% pipe 
strength at branch 
connections under 


corrosive conditions. 


FOR COMPLETE ENGINEERING DATA WRITE 
FOR YOUR BONNEY W-3 CATALOG 


DISTRIBUTORS IN PRINCIPAL CITIES 


Designed with thick, tap- 
ered section to relieve 


stress concentration. 


Additional metal prevents 
branch connection from 


corroding dangerously thin 


Funneled inlet relieves 
stress concentration at point 
of highest magnitude —the 
inside of the crotch. 


WeldOlets, 
butt-welding 


ThredOlets 


WeldOlets, 
socket-welding 


WELDING FITTINGS DIVISION 


BONNEY FORGE & TOOL WORKS 


ENG. DEPT., 368, GREEN STREET 
ALLENTOWN, PENNSYLVANIA © 





A MESSAGE TO AMERICAN 


INDUSTRY 


One OF A SERIES 


DEPRECIATION 


And Its Crucial Economic Role 


The sixth annual McGraw-Hill survey of Busi- 
ness’ Plans for New Plants and Equipment, 
just completed, reveals some remarkable facts 
about the role of depreciation in our economy. 
To most people, depreciation is a technical 
term, used by accountants to discuss a dull 
subject. But it really is a simple matter: It is 
the amount of money set aside each year by a 
company to replace plant and equipment that 
is wearing out. And here are some facts from 
this survey* which show how depreciation can 
make the difference between prosperity and 
recession in the United States: 


1. In 1953, about half of all the money spent 
on new manufacturing plants and equipment 
will come from depreciation reserves. For the 
future, manufacturing companies are relying 
even more heavily on this source of money. In 
the years 1954-56, they count on using their 
depreciation funds to pay for almost two- 
thirds of the new plants and equipment now 
planned, 


2. The amounts of money made available by 
depreciation allowances vary greatly from 


*The sixth annual McGraw-Hill survey of Business’ 
Plans for New Plants and Equipment included companies 
that provide 25 per cent of all industrial employment and 
60 per cent of employment in those industries where 
capital investment is highest. These companies are mostly 
the larger companies in their respective industries. 
A copy of the full report of this survey can be obtained 
by addressing: Department of Economics, McGraw-Hill 
Publishing Company, Inc., 230 West 42nd St.. New 
York 36, N. Y. 


(To obtain more data on advertised products see 


industry to industry. Some industries, such as 
those producing steel, chemicals and petro- 
leum products, will have relatively large 
amounts of cash available from their depre- 
ciation reserves. In considerable measure, this 
is because the government is allowing them 
to accumulate such reserves at an accelerated 
rate as an encouragement to build facilities re- 
quired for national defense. But most of the 
companies engaged in the production of tex- 
tiles, processed foods and many kinds of ma- 
chinery have had little chance to benefit by 
this provision for accelerated depreciation. 
Hence, they have much less money available 
from depreciation reserves. 


3. There is a definite shortage of investment 
funds in the industries that have relatively low 
depreciation allowances, Taken together, the 
coal mining, textile, food processing, machin- 
ery and other metal-fabricating industries plan 
to spend about $4.7 billion for new plant and 
equipment this year. But they report that they 
would spend $1.5 billion more per year during 
the period 1954-56 if sufficient funds were 
available. 


4. Eighty-five per cent of the manufacturing 
companies covered by the survey reported that 
they plan to invest all their depreciation funds 
to keep equipment up-to-date and to provide 
capacity for new products and new markets 
These companies could let their depreciation 
funds pile up as idle cash. But the intention is 
to spend most of them for capital equipment 
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Hence, there is a direct relationship between 
the amount of depreciation funds available and 
the level of capital investment. And it is upon 
the latter that the level of general prosperity 
decisively depends. One-third of all industrial 
workers are engaged in producing or installing 
such equipment. 


This fact that the level of depreciation allow- 
ances has a major bearing on the level of capi- 
tal investment should not surprise anyone. In 
several foreign countries where these allow- 
ances have been increased, investment has 
boomed. The two nations with the highest 
ratios of investment to national income are 
Canada and Norway. Both countries adopted 
flexible depreciation policies after World War 
II. In Sweden and The Netherlands also, flex- 
ible depreciation allowances have contributed 
to rapid industrial expansion. Finally, the tre- 
mendous investment brought about by our 
own rapid amortization program shows dra- 
matically the importance of depreciation in 
stimulating capital expenditures, 


Obsolete Tax Laws 


In spite of this record, the fact remains that 
our laws and the business procedures that gov- 
ern depreciation allowances — in particular the 
laws and rulings that govern the deduction of 
depreciation from taxable corporate income 

-are still based on antique and obsolete ac- 
counting concepts which take no account of 
depreciation’s dynamic role in our economy. 
The internal revenue code still requires most 
companies to depreciate their equipment over 
a long period, even though these small annual 
allowances cannot possibly pay for the invest- 
ment that is necessary to keep a plant up-to- 
date under today’s rapidly changing technol- 
ogy, with its production of new and improved 
machinery. 


The only allowance made by the govern- 
ment for rapid depreciation is that which is 
authorized for certain types of plants during 
the defense emergency. Under this policy most 
companies are unable to use accelerated de- 
preciation for tax purposes. And as defense 
projects are completed, the number of new 
authorizations is dropping. We may lose the 
chance to utilize fully this powerful tool for 
sustaining investment because, under our 


(To obtain more 


ramshackle emergency tax structure, acceler- 
ated depreciation is available only to a minori- 
ty of firms on a temporary basis. 


New Policy Needed 


A sensible, up-to-date depreciation policy for 
tax purposes is long overdue. Either the Treas- 
ury must modernize the internal revenue code 
on its own initiative, or Congress must take 
the lead by writing into permanent law a flex- 
ible depreciation policy applicable to all 
companies. 


Treasury experts now have before them a 
number of proposals to allow faster deprecia- 
tion for the average firm. The U.S. Chamber of 
Commerce has suggested that companies be 
allowed to deduct from taxable income 25 per 
cent of the cost of new equipment in the first 
year, with the remaining cost to be deductible 
over the life of the facilities. The Machinery 
and Allied Products Institute has long spon- 
sored a formula that would allow full deduc- 
tion in two-thirds of the estimated life of the 
property. In Congress, Chairman Reed of the 
Joint Committee on Internal Revenue Taxa- 
tion has stated that we need a more flexible 
depreciation policy. Senator Frear of Dela- 
ware has introduced a bill that would let a 
business make its own choice on how fast to 
depreciate its equipment. 


It will take time and study to determine 
which of these various proposals best fits the 
needs of the economy without sacrificing un- 
duly the revenue needs of the government. If 
we are to have a new depreciation policy, de- 
signed for a long period ahead, it must be care- 
fully worked out. But this much is clear right 
now: The development of a flexible deprecia- 
tion policy on the part of the federal tax au- 
thorities is one of the most important steps 
that can be taken to sustain prosperity. When 
we talk about depreciation, we are talking 
about the money that pays for almost two- 
thirds of the new manufacturing facilities now 
scheduled for construction. We are talking 
about the new investment and the new jobs on 
which our continued prosperity depends. 


McGraw-Hill Publishing Company, Inc. 
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CLASS VF 
A 22,000 pounds steam per hour unit installed at 
Indiana Farm Bureau Refinery, Mt. Vernon, tod 


CLASS VS P 
Ihe Seelbach Hotel, Louisville, Ky. is served q 


by this 30,000 pounds steam per hour borler 


A wide variety of industrial plants and other 
users of steam for power, processing, or heating 
have found these efficient Vogt Two-Drum Type 
Boilers to be the answer to their diverse steam 
generating requirements. 


Class VF units provide maximum capacity in 


limited floor space and head room, while Class | . 
VS is best adapted to installations not having Typical Users... 


such restrictions. Each has a large furnace volume 
and a high ratio of radiant heating surface. The 


FOOD PROCESSING PLANTS 


furnace design assures proper combustion of fuels 
fired in suspension or with various type of stokers. DISTILLERIES @ HOTELS 
HOSPITALS ¢ CHEMICAL PLANTS 


PETROLEUM REFINERIES 


A bulletin with general information and shou 
ing typical installations is available on request. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA. 
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ryt , ' 
| HIS model of an alkylation unit was built from engineering drawings 


to a scale of 4 inch to 1 foot. Its purpose is to help check engineering 
and speed up construction of a new alkylation unit designed and now 
being constructed by Arthur G. McKee & Company for Standard Oil 
Company of Ohio at Toledo. 


The Sohio project is one of four new alkylation units now in progress by the 
McKee organization. The others are located at Wood River, Illinois; Norco, 
Louisiana and Texas City, Texas. Combined capacity of the four units 


will be approximately 21,000 barrels of alkylate production per stream day 


ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
Offices: New York e Tulsa, Oklahoma e Union, New Jersey ¢ Washington, D. C. 
British representatives of Metals Division: Head, Wrightson & Company, Ltd. 


Conaoda: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1, Ont. 








The 
PRESSED STEEL 


when you want data from 


SPECIALISTS IN 


You will find, we believe, the larg- 
est compilation of engineering data 
a a | on bubble caps and risers in PSC 
Catalog 52. All standard styles; furn- 
ished without die cost and in any alloy. 
Special caps to your order. 


CONVEYOR FLIGHTS FOR SYNTHETIC RUBBER 


Used on dryer conveyors in most 
plants. In any alloy, and specifications 
as to size and perforations. A typical 
example of PSC’s precision sheet alloy 
fabrication for the process industries 


Piping in any diameter up to 60”; 
any section to %”’; of any alloy, per- 
mitting use of the particular metal best 

: suited to a specific heat (to 2200°F) 


PROCESS PIPING FOR PETRO-CHEMICALS 


or corrosion condition. Large preci- 
sion fabricators of complex weld- 
ed tubing 
assemblies. 


Send for 

Process 

Equipmt 

CATAL 
52 


‘THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
; OFFICES IN PRINCIPAL CITIES x 
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PUBLISHED BY CHEMICAL PROCESS DIVISION, THE M. W. KELLOGG COMPANY MAY 1953 


‘| 


NOTES ON 


Of vital importance to the eth 
( v and low maintenance cost 
of any ammonia plant 


design of the 





svnthesis vas 





end product 


perature 


Lower Initial Investment, Decreased Operating 


Cost with New Urea Process 


V new, |e st method o re ‘ ii , 0 o obtam 70> and 
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More than 20 Major Chemical Processing Steps Involved in Project 


lo projects included in thi most complex No. 3. When completed the founda 
obtain gasoline, diesel fuel and chem chemical engineering-contracting task tions shownin Photo No. 4 will support 
ieals from indigenous coal deposits is for South African Coal, Oil and Gas the oil recovery svstem 


now well underway The bivagre S50 mil ( orporation SASOL Among the ch micals whieh wall be 


lion plant, for which Kellogg is project Photo No. LT shows the unit which produced as dictated by market condi 
manager, comprises a multitude of dif will receive the gas stream from the tions are ethanol, propanol, butanol 
ferent units. The overall program in coal gasification plant to produce syn acetone, methyl ethyl ketone. benzol 
cludes projects from the openimy of a thesis gas. Thisis then fed to Kellogg's toluol, phenol, ammonium sulfate, light 
ingin coal mine to the final produetion unique Synthol process (Photo No. 2 and heavy creosotes and several waxes 
of fuels and purification of chemicals Where the actual synthesizing step ts and tars 


Progress photos shown here melude just performed. Progress on the fixed bed ° . 


ip of the mayor chemical processing catalytic operation is shown in Photo For further information, technical data, etc 
relating to chemical or petrochemical proc- 
essing, write 


RESA Branch Is Installed at Kellogg 


onald B. Pret 

nal I) reetor al 
erentifie Research Soc 
of Amenea (RESA), presents THE 
offical charter to Joseph 1 : 
Skelly, first president of thre 
new Kellogg RESA branch 
Warren Lo Smith president { 
Was one of prime movers for £ 
formation of & RESA wait 225 Broadway, - New York 7, N.Y. 
The ¢ Onpaan mustered oS e RENE bie Also Jersey City, 
cent ovestment ceremot a eee? 

ce Bes adele “eels Sg — henden and Paris 

tual membership te ! Py 


n the hundreds 





Armeen C stops corrosion in pipe 


lines, condensers - increases throughput ! 


Field tests prove efficiency of new Armour chemical 


new COrrosion 
or efficiency and 


wherever it 18 use 


In recent tests on the west coast. inhibitors were tried 


{ 


a casinghead gasoline condenser where corrosion trom 


water, traces of hydrogen sulfide and 


as a real problem. Damaye was 


and at frequent intervals the 


own while the condenset 


caning he tubes would actually 


i¢ that it Could be cleaned off 


the high rate of Corrosion the 


mdensers were replaced tf } roximately every |S months 


Atter they started injecting Armeen C the tubes were 


{ 


removed in the absence of the engineer in charge. When 


he first saw the tube bank without any Corrosion — he 


thought the tubes had already been steam-cleaned 


and 


} 


rebuked the foreman tor ruining the test But Armeen ¢ 
not cleaning —was responsible for the absence of 
COTroOsion 


| 


Armeen C and other / ) ) ) 7 
Armeen C is now used ! other Armour corrosion inhibitors have prove | 


extensively in this plant. Since 


versatile, economical, and highly ethcrent 
its introduction, the throughput of the system has in ; 


se d ) ‘ ) 
creased 20 Coupon tests show that weight loss of one en the coupon with your letterhead for a free sain} le of 


Armeen C and a new technical b { ( vat € 
coupon dropped from 30 grams a month to less than | Arm echnical bulletin ombat Corrosion 


: which covers our complete line of inhibitor 
gram in two months—they no longer bother to test for : I P : : 


weight loss! Corrosion engineers now estimate that the P : 
& Armeen”™ C is a registered trade 


| ] ] ' 
condensers will last for 10 years name of Armour and Company 


Gas lines, crude pipe lines, sour crus producing 


a a a a 


Mail This Coupon Today! 
Armour and Company 
1355 West 31st Street, Chicago 9, Illinois 
Please nd me the following 


Sample of Armeen ( 


mes, flood 


Systems { of these 


! 
| 
| 
| 
! 
ARMOUR | 
CHEMICAL |! 
DIVISION | 
! 

L 


Zor 


hte eenwmemwwed 


p 
ee ee ee ee ee ee ee ee ce ee ee es ed 


© Armour and Company, 1355 West 31st Street *« Chicago 9, Illinois 


PETROLEUM PROCESSING, May 1953 (To obtaim more data on advertised product ee page T68) 640 





Sherwin-Williams Co. licks 


of Ampcro 
less pipe and Ampco 


are th three grode 8 Ampro Metal 
boyonet heat +s vied te maintain the 
coustic soda solution at 210 f These 
heaters hav been in service 11 months 
and corrosion is negligible They were 
fobr sted by Chicage Steel Tank Co 
Chicago, tliv 


This closeup of one weld on the Ampro pipe 
illustrates thet welded joints made with 
Ampco-Trode electrodes possess the same 
fesistonce te corrosion as the porent metal. 














[ 


CAUSTIC CORROSION | 
with AMPCO METAL 


Like Sherwin-Williams Co., manufacturer of top-quality paints, an ever- 
: Hasco valves — made 


increasing number of companies in the process and petro-chemical indus- entirely of Ampco Metal. 


tries are using Ampco Metal to solve corrosion and many other problems. 


Here’s why! Ampco Metal Grade 8, one of a series of engineered alum- 
inum bronze alloys, has these important properties: high resistance to 
corrosion... high tensile strength (75,000 psi)... high physicals at extreme 
temperatures .. . high strength-to-weight ratio... high impact and fatigue 
values (Charpy @ ~ 423° F., 93 ft, Ibs., @ 70° F. 75 ft. Ibs. fatigue limit 
28,000 Ibs, @ 100,000,000 cycles) .. . high resistance to wear from erosion, 
abrasion, cavitation-pitting ... high compressive strength (E. L. in Comp. 
25,000 psi) .. . high modulus of elasticity (18,000,000) . . . easy to fabri- 


cate with Ampco-Trode* welding wire and coated electrodes, 


Ampco Grade 8 has Boiler Code Approval and is available in sheet, 


plate, extrusions, pipe, tubes and fasteners, It may be the solution to your 
me 4 
b. 
x 
fn 


* @y 
* 


corrosion problems. Consult your nearest Ampco Field Engineer or write A . ~ 
. , > 
us for further information, , 


Tear out this coupon and mail today! 


AMPCO METAL, INC., Dept. PP-5, Milwaukee 46, Wis 


Send me information on the application of Ampco Aluminum 


Bronzes for corrosion-resistant service in the Process Industries 


Ampco Metal, Inc. 


MILWAUKEE 46, WISCONSIN Name aes Title 


West Coast Plant 
BURBANK, CALIFORNIA Company 


Company Address 


City 





In Natural Gasoline Plants, too.... 


aie 


ery 


. 


e/* 
-— wo 
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JOHNSTON PUMPS ARE DOING A BETTER JOB... 


Take these cooling tower pumps 
at a natural gasoline plant in West Ed- 
mond, Oklahoma. There were MANY 
reasons why Johnstons were selected for 


this job. Here are just TWO 


NON-OVERLOADING POWER CHARACTERISTIC 

The flat horsepower curve of the 
Johnston vertical turbine pump allows operation 
against either throttled discharge or reduced 
heads without danger of overloading the driver 
This advantage often saves the difference be- 
tween the proper size motor and an oversize 
motor to prevent overloads when operating at 
other than the basic design condition. 





GREATER EFFICIENCY OVER A WIDER RANGE 
Johnston Pumps accommodate variations 
in head by staging, whereas for heads falling 
between standard sizes of the horizontal centri- 
fugal, this can be accomplished only by trimming 
the impellers. This trimming is restricted to a 
small range in head, or else the pump’s effi- 
ciency is impaired 
rhis is another typical example 
of the ability of Johnston equipment to 
handle all types of pumping jobs in large 
or small operations. Why not call us 
about YOUR particular problem. We're 


always glad to help. 


SOC SSEHESESHESE SES ESE SESE SHEESH EHEEEE 


JOHNSTON PUMP COMPANY 


EAST FOOTHILL BLVD., PASADENA 19, CALIFORNIA 











JOHNSTON 


VERTICAL PUMP 
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ANOTHER GROUP of Stainless Steel valves 
used inthe operation of this Gulf Coast 
Refinery 





THE NEW 
USS BUILDING 
at the 
International 
Petroleum 
3 Exposition 
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—yet the Stainless valve 


is twice 


a photographic evidence of 
the way Stainless Steel’s super 
ior corrosion resistance keeps it in 
service under severe conditions far 
longer than other materials. 

Both of these end gate valves were 
in service in one of the pipe stills at 
a Gulf Coast Refinery. The valve at 
the left, trimmed with Stainless 
Steel, is still in excellent condition 
after two years of service in light 
Crude Naphtha containing sulfur 


compounds. But the other valve, 


UNITED STATES STEEL CORPORATION, PITTSBURGH - 


as old! 


made of less durable materials, failed 
after a year of the same kind of 
service. 

Stainless Steel’s ability to stand 
up under severe service pays off in 
fewer costly shutdowns, less main- 
tenance and longer equipment life. 
In many applications, it is far and 
away the most economical material 
you can use. 

For finest performance, make sure 
the Stainless you use is perfected, 
service-tested U-'S’S Stainless Steel. 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - NATIONAL TUBE DIVISION, PITTSBURGH 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA.- UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


U-S°S STAINLESS STEEL 





SHEETS 


PIPE TUBES 
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CONOMICAL answers to industrial prob- 
H) lem a few of which are shown on 


these pages—call for specialized facilities 
and years of experience, 


Here at Alco you will find a large measure 
of both. You will find experience gained 
through many years of designing and fab- 
ricating heavy metal equipment for petro- 
leum, chemical, power and manufacturing 
companies all over the world. 

You will find modern equipment and ma- 
chines, many of them designed and built 
by Aleo, capable of meeting almost every 
conceivable type of metal-fabricating re- 
quirement —facilities operated by skilled 
craftsmen, and applied by designers and 
engineers fully aware of industry’s needs. 
If you have a difficult metal-fabricating 
problem —a problem that challenges the 
imagination, that points to new equipment 
or offers new opportunities to cut produc- 
tion costs— we invite you to let Alco’s facil- 
ities and experience produce the answer. 
Contact your nearest Aleo Products Sales 
Engineer in New York, Chicago, Los 
Angeles, Kansas City, Houston, Tulsa, 
Leaumont, or write direct to Dunkirk, N.Y. 


ALCO facilities 


Answers to 


TUNNEL INTERLININGS furnished by Alco in cold-rolled, carbon- 
silicon steel sections 40 {t long and 10 ft 6 in. in diameter will reinforce 
the outlet end of New York City’s new $44,000,000 deep-rock East 
Delaware Water Supply Tunnel. Held to close dimensional limits, 
electric fusion welded throughout, they are the latest of many special 
piping sections fabricated over the years by Alco for New York 
water supply projects. 
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and experience produce... 


ew Industrial Problems 





GIANT LATHE at Alco’s 


faces both flanges 


3l-acre Dunkirk plant finishes and 
imultaneously on steel pipe up to 41 in. in 
diameter! Special machines like this, many of them Alco de- 
signed and all guided by the skilled hands of veteran craftsmen, 
help Alco solve the toughest of metal-fabricating problem 





STEEL "CANS" FOR JET ENGINES, mass-produced by Alco, are 
carefully engineered to meet strict Air Force specifications. 
Example: they must “provide a barrier against the entry of 
water, dust, air and moisture without the aid of separately 
applied sealing compounds or materials.” 


ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 


“UNI-BUNDLE UNITS," with their spe- 
cially fabricated steel headers, demon- 
strate the versatility of Alco Aircooler 
Vertical partitions welded in the headers 
allow several different vapor or liquid 
streams to be handled in a single tube- both installation 
bundle. Here, for example, at a large 


“TRAIN” HEAT EXCHANGERS, designed 
and built of nickel steel by Alco for the 
Tennessee Gas Transmission Company's 
new gas processing plant (the world’s 
largest) at Gabe, Kentucky, helped cut 


Their flange-to-flange construction mini- 


SPECIAL ALCO FLEX-TUBE EVAPORA- 
TORS at the Carolina Power and Light 
Company's new 150,000-kw plant at 
Goldsboro,  € , produce Vapor con- 
taining not more than 0.5 parts per 
million of mineral solids, hold make-up to 
less than one-half of one per cent. With 


operating costs. 


Southwestern natural gasoline plant, the 
Alco Aircooler at right not only cools the 
oil but also condenses the overhead vapor 
from the stream 
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mized the amount of connecting piping 
required, while their huge size (42 in. in 
diameter, 150 ft long) assured maximum 
processing efficiency. 


its patented Flex-Tube construction, this 
Alco evaporator offers industry a positive- 
acting thermo-mechanical descaling de- 
vice for straight-tube installation. 
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] 00% TURBOGRID, the distillation tray 


that makes the bubble-cap tray obsolete 


+o 
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A new platformer unit, now on 
stream at Shell's Houston refinery, 
is the world's first to be 100% 
PURBOGRID® equipped. 

The 12-column installation in- 
cludes platforming and Shell Aro- 
matics Recovery sections. The plant 
produces nitration-grade benzene 
and toluene, plus a xylene cut. 


The columns range up to 163 ft. 


SHELL DEVELOPMENT COMPANY 


50 WEST 50th STREET*NEW YORK 20, NEW YORK 


some < 


: . : “ ty - 
ae “oe . . ‘ “ re 
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in height, with diameters up to 10 
ft. G6 in. Their cost and performance 
is another proof that— 


TURBOGRIDS SAVE MONEY, 
AND REALLY DELIVER 


TURBOGRID trays Can save as much 





as 50% in the cost of new column 
construction, Or, replacing your old 
trays with modern TURBOGRIDS 


(To obtam more data on advertised products sec page 768) 
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may even double the capacity of 
existing columns... without loss in 
separating efficiency. Ease of con- 
trol and operation plus low cost of 
maintenance . . . pay additional 
dividends. 

TURBOGRID trays are available 
through accredited contractors 
under license from Shell Develop- 
ment Co. Your inquiries are invited. 


1) 


SHELL 
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FENDERS | a 
PISTON RISES PREVENT ; LEVELING 
NEARLY ALL TENSION DEVICE — 
IN SEAL INDEPENDENT 
enttaator OF SIDE WALL— 
KEEPS PISTON 
WASTE SPACE ti 


TOP SECTION & CAN 

OF SHELL 2 ; BE BUILT 
COMPLETELY rm s Ay + ANY SIZE 
VENTILATED fr 


WIDE é' | i . = SHELL 

CLEARANCES . so] aa t A 1S. GAS-TIGHT 
aad : IAA sts “4; -- ' UP TO SEAL 

OPERATION | “ Be LT ya. CONNECTION 


GAS-TIGHT 
FRICTIONLESS 
SEAL 
NOT AFFECTED 
BY WEATHER 


he ee The only gasholder with a 100% dry 
ON BOTTOM seal (no water, no tar, no grease) 
LESS THAN 
vs .OF 1% ies 
FOR PURGING CONTAMINATION 
OF GAS 


eliminates operating costs and 
weather-worries for more than 50 
users of chemical process and indus- 


trial gases. Write for new bulletin. 


by General American 


CONVERSION EASY— 
OFTEN ADDS CAPACITY 
Your old gasholder can be con- 
verted to a Wiggins type with al) 
the Wiggins advantages. 





WIGGINS 
VAPOR SEALS 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street Chicago 90, Illinois 
OFFICES IN PRINCIPAL CITIES 
in Canada: Toronto lronW orks, Ltd., Toronto, Ontario 
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Graphic Instrumentation... from idea fo installation 





Instruments 


Simpcer supervision, greater operating effi 
crency improved coordination . . . these 
are some of the contributions that graphic 
instrumentation is making in the process in- 
dustries. Recognizing the ever increasing im- 
portance of graphic techniques, Honeywell 
offers complete engineering service . . . cover- 
ing instrumentation, panel design, and con 
struction 


Instruments 


Tel-O-Set miniature indicators and recorders 
are supplied for temperature, pressure, flow 
and liquid level. They take a front-of-panel 
space only 5 inches square . . . fit readily into 
process diagrams. They meet the most crit- 
ical demands for accuracy, simplicity, and 
utility. 


Behind the panel are compact Tel-O-Set Con 
trollers. ‘They provide a choice of control 
actions 


Console desks, with integrally-mounted Elec 
troniK Precision Indicators, give operators a 
convenient means of monitoring a large num 
ber of critical temperatures. 


For remote transmission, Honeywell has a 
full line of temperature, pressure, flow and 
level transmitters and receivers of both pneu- 
matic and electric types . working with a 
broad selection of sensing elements. 


Panel Design 
Every panel is custom-designed for its in- 
tended job by Honeywell's staff of panel 


Design 


(To obtain more data on advertised products see page 


engineers. After initial consultations, they 
develop a layout that fits all instruments, 
signals, remote control stations and other 
equipment in a coordinated design. All ele 
ments are located for greatest convenience 
and ease of manipulation. The overall ap- 
pearance is made attractive and simple to 
follow, to aid in reducing operator fatigue. 
Final working drawings are prepared follow- 
ing consultation with the customer . . . then 
actual fabrication begins. 


Panel Construction 


In Honeywell’s shop devoted exclusively to 
panel production, skilled workmen do a com- 
plete assembly job. Every instrument, con- 
troller and accessory is mounted in place. All 
back-of-panel wiring and piping is completed, 
so the board is ready to connect to plant 
equipment. Before shipment, the entire panel 
goes through rigorous tests to assure trouble- 
free installation and start-up when the panel 
reaches its destination. 


Efficiency- 


for any 


Construction 
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OS a aS CONTROL PANEL for Farmers Union Central Exchange Refinery 
was installed by The Refinery Engineering Co. under Universal Oil 
Products license includes more than 60 Tel-O-Set indicators 
and recorders. Eleetronih: Preciston Indicator on console provides 


a fast, accurate check on a large number of process temperatures 


boosting graphic control 
refinery, large or small 


y 

Ta operating economies of Honeywell central controllers behind the panel do the “brainwork 
ized graphic instrumentation apply equally well to of control— flexibly and accurately — keep all con 
any refinery — whether it be an independent or one trolled variables accurately in line 


of the biggest producers. Take, for example, the 
panel shown above. Designed and _ built by 
Honeywell forthe Farmers Union Central Exchange 
Refinery at Laurel, Montana, it has every feature 
of graphic control that advanced design can build 
into it 


Attractive appearance of the panel aids in reducing 
operator fatigue simplifies training of person 
nel. And functional design, both on the front and 
the back of the panel, speeds installation and 
service 


Expert design has made Honeywell graphic panels 
the choice of leading refineries and consultants 
throughout the world. Your local Honeywell engi 
neering representative will be glad to discuss your 
own process control in detail and he’s as near 
as your phone 


The panel concentrates the operation of a 12,500 
barrel-per-day plant, consisting of a fluid catalytic 
cracker, gas concentration unit and catalytic 
polymerization unit. Tel-O-Set indicators and 
recorders display every critical process variable for 
the guidance of operators. Every adjustment for 


shifting variables is right at the operator’s finger MINNEAPOLIS-HONEYWELL REGULATOR CO 
tips—an important convenience for plants where Industrial Division, 4582 Wayne Ave., Philadel 
market demands change frequently. Te/-O-Set phia 44, Pa 

@ REFERENCE DATA: Write for Bulletin 85-20, “Centralized instrumentation . . . unlimited.” 


Honeywell 


BROWN INSTRUNMEN 


rat in, Cov 
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HELLIGE Cl ini Col | Pre-Calibrated for 66 Clinical Tests 


C @) ce R | M ET b ae , The Hellige “CliniCol” is indispensable to the modern hos- 


pital, institution, clinical laboratory, and physician for rapid 
bio-chemical analysis. This photoelectric colorimeter permits 
determinations to be made in the most advanced, most 
objective scientific manner . . . completely independent of 
comparison standards, light conditions and personal judg- 
ment. In fact, the simple 3-step operating procedure enables 
anyone, even without previous training, to make accurate 
and rapid determinations. 


The handbook furnished with the instrument contains all 66 
clinical tests in easy to understand language carefully 
prepared by experts. 


H-14153. Complete with handbook, spare lamp, 3 square 13mm light path 

absorption tubes, volume control pipette for hemoglobin and red blood 

cell count, plastic cover and instruction manual. For operation on 115 volts, 

60 cycles, a-c 

(Pre-calibrated instruments with handbooks are also available for 90 tests 
ot $274.00 and for43 tests at $189.00 





ARSHAW 
HELLIGE Chromatron — 
rom 


COLORIMETER AND HARSHAW 
TURBIDIMETER SCIENTIFIC 











for Chemical Analysis, Process Control, etc. 


The Hellige "“Chromatron” is designed for accurate and rapid 
H-14150. Hellige Chromatron 
Colorimeter and Turbidimeter. Same 
the color or turbidity of a liquid. The Chromatron can be cali- general appearance as illustration 
above. Complete with spare lamp, 
internal disc with eight filters, three 
analytical methods published by such authorities as the A.S.T.M., square 13mm light path absorption 
‘ tubes, six round 10.8mm I.D. absorp- 
the A.P.H.A., the A.W.W.A., etc. To use the instrument, a tube tion tubes, plastic cover and instruc 
containing water is inserted and the meter set to 100. The tube tion manual. For operation on 115 
volts, 60 cycles, a-c $185.00 


determinations based on the measurement photoelectrically of 


brated easily and quickly for any of the hundreds of standard 


is replaced with another containing the solution being tested and 
the percent of transmission is noted. Then the results are obtained 


directly from a calibrated graph. 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO 
CLEVELAND 6, OHIO 
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FOR MORE PROFITABLE REFINING 
IDERRIESO} 


Petreco Electric Desalting eliminates 
salts, solids, and other impurities 
DESA LT NG with such a high degree of efficiency 
that salt difficulties are eliminated — 


enabling refiners to run more crude. 


Petreco Electric Distillate Treating 
takes the guesswork out of distillate 
treating. It is applicable to acid, 


DISTI LLATE alkali or doctor treating all distillate 


stocks. It permits continuous, auto- 
TR E ATI NG matically controlled treating with 
minimum equipment, handling and 


attention. 


Where caustic is added to crude 
prior to distillation, ash-forming 
DESAPON ' FICATION materials resulting from such caustic 
are often present in fuel stocks. 
Petreco Electric Desaponification 
removes about 85% of such ash- 
forming constituents, enabling fuel 
stock to be marketed or to be used 
as a cracking charge. 


Visit Our Exhibit |. P. —E. — TULSA — MAY 14-23 


s 


PETROLITE CORPORATION 


PETRECO DIVISION 


3202 South Wayside Drive, Houston 1, Texas 


1390 East Burnett Street, Long Beach 6, California 
Pc 53-2 
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It takes a Giant 
to catch a Giant 


rs always exciting to watch a little guy challenge a big guy— 
| and win. That's why Jack the Giant Killer has topped the list 
of popular children’s stories for centuries. And that’s why we think 
the oil business is the most thrilling business in the world. It’s a 


contest between Men and a modern Colossus 

Not just any men. It takes men of tremendous initiative and 
daring— giants in their own right-—to stalk the reluctant giant, 
Petroleum, drag him from his lair, civilize him, and put him to work. 

Cities Service is well equipped with such men. Geologists who, 
at great personal hardship, track down the giant in his native 
haunts. Production men who risk all to bring him out alive. Refinery 
operations men, who domesticate and train him. Research men, 
who think of new ways to utilize his strength. 

The mammoth muscles of petroleum have taken over some of 
mankind's hardest, most back-breaking jobs. We think a lot of 
credit is due the great-hearted Cities Service ‘‘Jacks’’ who've 
devoted their lives to finding, catching and domesticating this 
mightiest of modern “Giants.” 


CITIES SERVICE 


Quality Petroleum Products 
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Tenamene 1 inhibits 
gum formation for as little as 
24S per barrel of gasoline 


Tests under tough varying plant conditions show that 
Tenamene | is the most effective low-cost gum inhibitor 
known to the petroleum industry. 

Refiners find that a little Tenamene goes a long way. 
In a typical case, only 5 pounds of Tenamene | are 
needed to treat 1000 barrels of gasoline—that's effec- 
tive protection against gum for approximately 2'¢ 
per barrel! 

If you're interested in general information about gum 
inhibiting as well as specific data about the Tenamenes, 
send for the booklets listed in the coupon. Our 
Petroleum Chemicals Laboratory will be glad to make 


Peeeeeeeeeeeesee = Oe oe oe oe oe oe Oe Oe oe ee Oe oe oe oe oe ee, 


-_ 


i astiman 
CHEMICAL PRODUCTS, INC. 
KINGSPORT, TENNESSEE 





tests and recommendations on any of your gum 
inhibiting problems. 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, 
Tenn.; New York—260 Madison Ave.; Framingham, Mass. —65 
Concord St.; Cleveland—Terminal Tower Bldg.; Chicago—360 N. 
Michigan Ave.; St. Louis—Continental Bldg.; Houston—-412 Main 
St. West Coast: Wilson Meyer Co., San Francisco—333 
Montgomery St.; Los Angeles—4800 District Bivd.; Portland— 
520 S. W. Sixth Ave.; Seattle—821 Second Ave. 


- EASTMAN 
i 1 GASOLINE 
ADDITIVES 





Eastman Chemical Products, Inc., 
Chemicals Division, Kingsport, Tennessee 


Gentlemen: Send me copies of your booklets: “Inhibiting Motor 
Fuels with the Tenamenes” and “Tenamene 2 Inhibitor Sweetening.” 


NAME.. 
COMPANY 
STREET... 


ee STATE 





Sales representative for TENNESSEE EASTMAN 
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COMPANY, division of EASTMAN KODAK COMPANY 
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TOWER CAPACITY RESTORED IN 
ONE DAY BY CHEMICAL CLEANING 


Through-put increased from 500 to 800 


gallons per minute by Dowell Service 


og le tal DP: 3. ee tater aie = 


The capacity of a fractionating bubble-cap tower, 


operated by a southern chemical company, had 
dropped from 800 to 500 gallons per minute. Heavy 
deposits covered the traps and clogged the bubble-« aps. 
Dowell engineers analyzed these deposits and found 
them to be iron sulphides, oxides and organic material. 
Dowell Service removed these deposits from the tower 
in only one day with specially prepared liquid sol 
vents. Result: the tower was restored to its original 
800 g.p.m. capacity, 

In the Dowell method of chemical cleaning, solvents 
are applied according to the technique demanded by 


the job: filling, spraying, jetting, cascading or vapor- 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


er OO a cs at SE 


a 





izing. Being liquid, they will go wherever steam or 
water will flow, reaching surfaces inaccessible to other 
cleaning methods. No special scaffolding is required. 
Dismantling and downtime are kept to a minimum. 
Experienced Dowell engineers do the job for you 
trucks and 


equipment which are brought right into your plant. 


using Dowell-designed pump control 


Powers are just one of hundreds of pieces of indus- 
trial equipment which can be cleaned chemically by 
Dowell Service. For complete information and esti- 
mates on the cleaning of your equipment, call the 
nearest Dowell office, or write directly to Tulsa, 
Dept. K32., 


DOWELL 


Boilers « Condensers « Heat Exchangers « Cooling Systems 


Pipe Lines « Piping Systems « Gas Washers « Process Towers 
Filter Beds « 


Process Equipment e« Evaporators 


Tanks 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 


Chemical Services for Oil, Gas and Water Wells 


DOWELL INCORPORATED - TULSA 1, OKLAHOMA 
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Re the almost quarter century that 
we have been in business, we have 
been called upon to develop and 
produce many highly specialized 
types of expansion joints. None, 
however, have been more spec- 
tacular than the 109-inch joints 
recently developed for use in test- 
ing equipment tor aircraft engine 
prototypes. These low pressure 
joints were designed with a hun- 
dred internal tie bars, which per- 
mit the joints to absorb the lateral 
deflection between a long exhaust 


header, operating at 650° F. and a 


series of large gas coolers, without 
the need for heavy anchors. Eight 
of these joints are now tn service 


in a Classified defense project. 


This is just another example of 
how Zallea engineers, with the 
experience gained from specializ- 
ing in one product—ex pansion 
joints, are able to successfully and 
economically solve the most dif 
ficult problems confronting this 


type of industry. 


But this is not all—we regularly 


manufacture a complete line of 


lor detatled information on 


Zallea Expansion Joints and services 


write today for a free copy of Bulletin 351. 


wortuo’s 
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LARGEST 


MANUFACTURERS OF 


y #7.) 5H. 


expansion joints capable of service 
in virtually any type of expansion 
application. These joints are avail- 
able in diameters from 4 inches to 
30 feet for temperatures from sub 
zero to 1600°F.... for pressures 
from vacuum to 400 psi in stand 
ard designs and up to 2,000 psi 


in special designs. 


For full details regarding your ex 
pansion joint problems or require 
ments, just pet in touch with us 
Zallea Brothers, 822 Locust Street, 


Wilmington 99, Delaware. 


EXPANSION 
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JOIinTs 


Antroducing... 


SANTOLENE Ht 


Stops Costly Screen 
and Filter Clogging 


of Oil Burners 





r.| Ways NTOLENE H is a newly 
; heveloped Monsanto addition agent 
for distillate furnace oils specifically 
designed to overcome screen and 
filter clogging in oil burners. 
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KEEPS FUEL OIL SLUDGE AND SEDIMENT LOW by inhibit- 
ing progressive polymerization of unstable elements initially 
present in oil. 


REDUCES DEPOSITION of sludge and sediment on burner 


parts by means of a unique surface action, 


INHIBITS RUST and eliminates nearly all entrained rust at fuel 


oil burner. 


ELIMINATES OIL HAZE, has no adverse effect on engine 


operation, is not subject to depletion by water extraction. 


ike } ° 
“> ~FOR MORE INFORMATION send for Technical Bulletin 


O-87 to MONSANTO CHEMICAL COMPANY, Organic 
Chemicals Division, 800 N. Twelfth Blud., St. Louis 1, Mo. 


SA N 70 I FN b 4 MONS SERVING INDUSTRY...WHICH SERVES MANKIND 


CHEMICALS ~ PLASTICS 
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ANACOND 
HEAT EXCHANGER TUB 
* 


AMBRALOY-927: For pEFENSE AGAINST 


CORROSION BY SEA WATER AND IMPINGEMENT 


iss turbulently flowing sea water water for its coolant, you will find that And use the coupon below for you 
containing air bubbles through a this Ambraloy-927 puts up a stronges copy of an informative Anaconda 
heat exchanger and you have as vicious defense against these particular forms publication 
up enemy as ever attic ked i tube Phi of corrosion than Admiralty allovs. Our for efficient heat transfer — 
combination meets its match, however echnical Department's experience ts 


in Ambraloy-927,* arsenical aluminum always available to you for selecting ANACONDA 
bras the tube alloy that best fits youn oper 
Ambraloy-927 tubes spec ifically re iting conditions, Draw upon it free ly. Heat Exchanger Tubes 
sist corrosion by by th ilt ind bn ic ki | *U. S. Patent No, 2,003,685 (ORIG 
. ite rs uricte ! man ‘ Te I itin condi en ee ee 
The American Brass Company, Woterbury 20, Conn 
(In Canada: Anaconda American Brass Ltd., New Toronto, Ontario) 


tions by quickly forming a protective 
surtace filrn Thi filrn resists th ith 


rement of truorloule riths How ing sea Send me publication B-2, “AnacondA Tubes and Plates for Condensers and Heat £ achangers” 


containing air bubbles and abra NAME 


COMPANY 
STREET 
CITY ZONE STATE 


Th presence ol irsctile Itt 
rive Ambraloy-927 its high 


to dezincification 


It vour refinery is ce pe ndent on sea 
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~The first line of reducers 
is still the foremost line 





Old timers will recall the day—more than 
20 years ago—when Taylor Forge an 
nounced the first comprehensive line of 
butt-welding fittings. 

Before the WeldELL line was introduced, 
the only available welding fittings were 
elbows. But in the WeldELL line came all 
the fittings needed to do a complete and 
workmanlike job of pipe welding . . . the 
tees, reducers, caps, stub ends, and welding 
flanges 

To produce all of these types of fittings 
in seamless forged steel was a giant under 
taking —and still is. A good example of this 
is the line of reducers. Today there are 175 
reductions in standard weight reducers 
alone—and this can be multiplied by all 
the weights and materials in which Taylor 
Forge reducers are available. 

The first line is still the foremost line 
the engineered line, the full value line. For 
up-to-the-minute facts about the WeldE LL 
line, see your Taylor Forge Distributor 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works © Chicago 90 © P. O. Box 485 


Plants at: Carnegie, Pa., Fontana, Calif, Gary, ind., Hamilton, Ont., Canada 
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seasons!’ KONTOL 


WHY is widely used in refineries 





Kontol protects against attack by organic and inorganic 
acids, brines, hydrogen blistering and hydrogen 
embrittlement. 


It is equally effective in the protection of steel, nickel and 
stainless alloys of steel, monel, brass and admiralty metal. 


The Kontol protective film is stable and effective at tem- 
peratures up to 450 F. (Kontol itself is stable at 550 F. 
and more.) 


Kontol has detergent as well as protective properties. 
In addition to protection against corrosion, Kontol also 
assures the advantages of operations with cleaner units 
and cleaner flow systems. 





Kontol has no adverse effects on the properties of dis 
tilled products such as distillation end-point, gum forma. 
tion, anti-knock rating, ash, etc. 


Compared with the value of the metals it protects, and 
the labor costs of replacing them, the cost of Kontol pro- 
tection is negligible. 


Kontol is convenient and safe to handle, easy to apply. 
No gloves, masks, goggles, aprons or extraordinary 
safety precautions are necessary. 


Kontol is available in a variety of formulas: oil soluble, 
oil soluble and water dispersible and water-soluble-oil- 
insoluble. In these forms, Kontol is suitable for injection 
into hydrocarbon systems, as well as in systems where 
Visit Our Exhibit fet the addition of hydrocarbon oils would be harmful. 


1. P. E. = TULSA ” MAY 14-23 Py ' The Tretolite Company's staff of corrosion engineers will 


Petrolite Buildin Fe “assist you in the selection of the appropriate formula and 
3 My its application to your problem. 





ee | TRETOLITE COMPANY 
KONTOL |] [peeppneimaepereneabens 


SAINT LOUIS 19, MISSOURI + LOS ANGELES 22, CALIFORNIA 


DEHYDRATING + DESALTING * CORROSION INHIBITING * SCALE PREVENTING 
PARAFFIN REMOVING * WATER DE-OILING 


SAINT LOUIS 


‘Oo 
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in catalytic 


ATALYST 


That's why 


you should know the story 
behind the 
catalyst 


used in 


TFORMING 





THAT GOUNTS 


Many years have gone by since catalytic reforming was first 
utilized by the petroleum industry. As with many developments, 


earlier methods fell far short of ideal. 


Many years ago Atlantic’s engineers and chemists looked well 
ahead to the more demanding needs of industry-wide commercial 
application. They devoted themselves to continuous and unre- 
lenting laboratory research. One catalyst after another was 
rejected for failing to meet Atlantic’s projected ideal catalyst 


Finally, a catalyst possessing new characteristics and demon- 


strating an ability to surmount the shortcomings of previously 


developed catalysts was found. This completely new catalyst, 
combining the advantages of improved selectivity, greater sta- 
bility, excellent resistance to poisoning, and easier regeneration, 
is the heart of CATFORMING. 


CATFORMING is now in successful commercial operation, furnish- 





ing positive proof that It’s THE CATALYST THAT COUNTS. You are 
invited to share the many benefits of CATFORMING by joining our 
ever-growing list of licensees. Call or write for our new detailed 
bulletin for your introduction to CatTrorminGc. The Atlantic 
Refining Company, Research and Development Department, 


P. O. Box 8138, Philadelphia 1, Pa. (Telephone, Howard 5-2345.) 


a 


¢f 
7 
A “« 
This detailed bulletin 
yours for the asking! 


\ 


\ 


PPP PPP Pes ts) 


AAAS 
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HAYNES Alloy Tubing 
FOR SEVERE SERVICE CONDITIONS 


‘Tubing made of Hayses allovs gives long, uninterrupted service under 





severe conditions of heat. corrosion, or oxidation. The tubing can be 
obtained in four different alloys, each having a particular combination 
of unusual properties to combat certain service conditions. The chart 
below shows some of the media these alloys resist. Typical applications 
are heat exchangers. coils, calandrias. and fluid lines. 
All four Hayses allovs are supplied in welded or welded and cold 
Heat Fxchanger: drawn tubing. Most common welding methods—including metallie-are 
and Heciane welding—ean be used in fabricating the tubing installa- 
tions. Tf vou wish further information about Hayses allov tubing, 


contact the nearest Havne- Stellite ¢ OPTED ATTN district office. 


USE TUBING OF FOR RESISTANCE TO 


HASTELLOY Alloy B Hydrochloric acid, wet hydrogen chloride gas, 
2 saan suiphuric acid, phosphoric acid, organic acids, 
won 


Fluid Lines 


high temperatures. 


HASTELLOY Alloy C Nitric acid, free chlorine, acid salts, hydro- 
(nichel-molybdenum- chloric acid, sulphuric acid, phosphoric acid, 
chromium-iron) 


organic acids, sulphurous acid, high tem- 
peratures. 
MULTIMET Alloy 


(cobalt-chromium- Oxidation, high temperatures. 


nickel-iron) 





HAYNES Alloy No. 25 Oxidation, high temperatures, carburization, 
(cobalt-chromium- 


wet chlorine, nitric acid 
tungsten-nickel) 


Haynes Stellite Company 
Y N f S Union Corbide later Corporation 
a ] () iy mas 


TRADE- MARK ff General Offices and Works, Kokomo, Indiana 
— f af Sales Offices 
v ’ Chicago — Cleveland — Detroit — Houston 
Los Angeles—New York —Son Francisco— Tulsa 





¢ 


Hoynes Hustelloy,” “Heliarc,” and “Multimet” are trade-marks of Union Carbide 
and Carbon Corporation 
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An unbeatable 


oyrometer 
for any range 


between -300° 
and +2800 'F. 


TOPS in simplicity . . . unequalled in its com- 
bination of accuracy, sensitivity, and speed of 
response . . . the Dynalog Potentiometer with 
standard thermocouples gives you unerring 
temperature measurement for any range up to 
2800°F. Featuring sustained accuracy of “% of 
1% of scale, it's an instrument of laboratory 
precision built to withstand the severest indus- 
trial conditions. 

Unprecedented freedom from maintenance is 
the direct result of unique Dynalog design. 
There's no slidewire, no battery to standardize. 
There are no gears, belts, or high speed revers- 


ing motors. There’s nothing to wear and cause 
dead space. 


This simple variable 
capacitor is important to 
potentiometer users because 
it eliminates the conven- 
tional, troublesome slidewire 
altogether; and it gives 
Dynalog Instruments the 
continuous stepless 
balancing which assures 
higher accuracy, closer 
control 


*Reg. U.S. Pat. Off 


Single pen recording models provide full 
scale pen travel in 3 seconds standard, or as 
fast as 1 second without extra cost. The Multi- 
Record Dynalog provides color-coded records 
of up to 6 points at 6 second intervals. Both 
types give the convenience and low cost of 
circular charts. 

Dynalog Potentiometers are also used for the 
measurement of pH, oxidation-reduction poten- 
tial, and for other applications in which the 
process variable can be converted to a dc milli- 
volt signal. They are available for pneumatic 
or electric control. 

Write for your copy of Bulletin 427-1 which 
gives the whole story. 


THE FOXBORO COMPANY, 915 NEPONSET AVE., FOXBORO, MASS., U.S.A. 
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Looking for an Economical 
Bolting Combination? 


ocHere it is 


If you're looking for dependable fasteners for high 
temperature, high-pressure bolting jobs, you'll surely 
like the combination of the Bethlehem Continuous 
Thread Stud and two Bethlehem Quenched Nuts. 
This effective trio proves its economy in two ways: 
(1) It resists premature fatigue failure induced by 
fluctuating temperatures and pressures, and (2) It 
helps to minimize costly down-time. 


Bethlehem Continuous-Thread Stud. Ideal for difficult 
bolting applications because it minimizes stress 
concentrations. The stud has no point of thread 
runout, therefore stresses cannot strike at any one 
point to cause premature failure. Instead, they are 
effectively distributed along the full working length 
of the stud. The continuous-thread stud is made from 
carbon or alloy steels, and comes either plain or heat 


treated. You can count on it for long service. 


Bethlehem Quenched Nut. Made from .40 to .50 
carbon steel by forging and extruding hot steel in a 
forming die, then quenching and tempering. This 
process enables the nut to develop the full strength of 
any stud or bolt. 

Both the Bethlehem Continuous-Thread Stud and 
Quenched Nut are made in a full range of sizes. They 
make a long-lasting bolting team. If you would like 
additional information about this bolting combina- 


tion, the nearest Bethlehem office is at your service. 


Made at Lebanon Plant... Key to Quality 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethichem products are sold by 
Bethlehem Pacific Coast Stee! Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 
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Sate I ( y Lames fou Howl) tito MI 


WHEN YOU DECIDE ON HOUDRIFORMING 
YOU KNOW WHAT YOUR YIELDS WILL BE 


44 4 i 


rik 


LAP fi; ii 


@ There is no equal to the combination of 
advantages offered by the Houdry Catalytic 
Retorming Process 

You are assured maximum yields of ben 
zene, toluene, xylenes; or maximum yields of 
high octane motor fuel or aviation base stock 
Either with complete flexibility 

With Houdriforming you gain longer cat 
alyst life, plus restoration of catalyst activity 
by regeneration in place! 

Whether your plans 
for expansion or renew 
al of plant processing 
facilities are imme 
diate or future, it will 
pay you to investigate 
Houdriforming 


ARE GUARANTEED 


Tw PLANTS IN 


INE BEING 














HOUDRIFORMING PROCESS 


1 


Wi 
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WAX PRESSES ARE STRIPPED once every twenty-four hours at the Freedom-Valvoline plant. Paraffin wastes 
are separated from wax distillate by chilling the distillate directly and removing the wax with a filter press 


Worthington equipment marks quarter-century 
at Freedom-Valvoline 


- i : 
WORTHINGTON REFRIGERATION EQUIPMENT at Freedom is used 
for dewaxing petroleum by two methods. In addition to the filter 
press method, wax is removed by chilling naptha solutions to pre- 
cipitate the waxes and then centrifuging 


THIS WORTHINGTON AMMONIA COMPRESSOR has been operating 
in dewaxing service at Freedom since 1928 


Refrigeration units operate continuously 
in dewaxing service 


Reliable, continuous operation of refrigeration equip- 
ment is a must in the processing of high-grade motor oils. 

That’s why the Freedom-Valvoline Oil Company has 
been using Worthington refrigeration equipment—am- 
monia compressors, boosters, brine pumps and heat 
exchangers—in dewaxing service at their plant in Free- 
dom, Pa., for more than 25 years. 

For more than half a century, Worthington engineered 
refrigeration installations have been serving leaders in 
industry everywhere. Today, the complete Worthington 
line is ready to meet any assignment, large or small. 
Remember, Worthington systems are all Worthington- 
made, not just Worthington-assembled. In addition to 
getting a perfectly balanced system, users benefit by Wor- 
thington’s complete unit responsibility. Get in touch with 
your nearest Worthington district office, or write to 
Worthington Corporation, Air Conditioning and Refrig- 


eration Division, Harrison, N. J. a3.58 


Visit the Worthington Exhibit Building. corner Mid-Continent and Oklahoma Drives, Tulsa Oil Show 


Climate Engineers to Industry, 


Rusiness and the Home 


WORTHINGTON 
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uaranteed 
D esul \ 
with the new 
(Gi RA 


4} 
= * 
in-fan 


t 
ll | 
AIR-COOLED HEAT EXCHANGER 


* Improved design 





























* Wide application 


* Dependable service 


WRITE FOR DETAILS 


Designed, manufactured and serviced by 


THE GRISCOM RUSSELL CO. - MASSILLON, OHIO 
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When the Problem is HCI CORROSION 
...l00k to MONEL for its Solution 


IN DISTILLATION ... Monel® has a high degree of cor- 
rosion resistance to the dilute HC] solutions formed in 
fractionation towers. [It is used to line the upper por- 
tions of towers and for bubble caps and trays. Dephleg- 


mators, condensers and condensate and reflux lines 


(and associate parts) are also frequently made of 
Monel. Monel clad or lined tops can be installed during 
tower fabrication, or linings can be made in existing 
equipment after repairs become necessary. Monel can 
easily be formed to vessel contours... is readily welded 
to itself and to the steel shell... large sheets can be 
used since the thermal coeflicient of expansion of Monel 


approximates that of carbon steel. 


IN ISOMERIZATION ... 


Monel is used where gaseous HCl 
and traces of water may combine to 
cause an unusually corrosive condi- 
tion. It has found use in aluminum 
trichloride saturators, contactor sep- 


arators, catalyst removal columns, 


IN ORGANIC CHLORINATIONS... 


Chlorinators reaction vessels, coils 
and agitators are frequently made of 
Monel because of its high resistance 
to HCI corrosion. Monel’s corrosion 
resistance also helps guard product 
purity. 


IN PRODUCTION OF SYNTHETIC 


RESINS AND RUBBER... 
Where HCl 
oceurs as a 
Monel is 


claves, 


is used as catalyst or 
result of 
used 


hydrolysis, 
for reactors, auto- 
condensers and associated 


equipment such as valves, lines and 


vent gas serubbers, hydrochloric fittings. 


acid stripper, catalyst strippers and 
reboilers for catalyst strippers. 





IN CHLORINATED 
SOLVENT RECOVERY... 


inneenion. dake Ma catia Monel is a superior structural material, too. It has high 
wit - strength, good workability. Can be welded to form corrosion- 
resistant joints ... can be machined, formed, bent. . 


on the job site. 


for resisting dilute HCl corrosion. 
That's main 
Monel finds extensive use in distilla- 


: . right 
one of the reasons g 


tion and condenser equipment, Of course, there is no one metal, not even one Nickel Alloy, 


that can economically handle HCI corrosion problems under 
every operating condition. 


Other components of the systems, 
pipe valves, tubing, ete., are also 
frequently made of Monel. That's why it’s advisable to consult Inco’s Corrosion Engi- 
neering Section. They have accumulated a vast amount of 
information that should help with a solution to your specific 
problems. 


Just write, giving details . . . they will be glad to advise you. 
Address: The International Nickel Company, Inc., 67 Wall 
Street, New York 5, N. Y. 


Inco Nickel Alloys 











Monel ... for minimum maintenance and replacement 
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PETROLEUM CHEMICALS DIVISION 


NEWSE& 


One of a Series of Interest to the Petroleum Industry 





What 


are the advantages of 
buying gasoline additives 
from Du Pont? 


COMPLETE LINE— Du Pont is thi 
only supplier manulacturing a 
complete line of gasoline addi 
tive 
. EXPERIENCE Du Pont has had 
longer ¢« Yperience than any other 
S. company in making TEI 
1) your It has been making 
dyes tor over 30 year mitions 
dants 20 yvears and Metal Dea 
tivator for 14 year 
. QUALITY Through the veu 
Du Pont has set up quality con 
trol methods that are probably 
unsurpassed 
TECHNICAL SERVICE lo help re 
finers get the best results in the 
use of additive Du Pont main 
strategically located 
district laboratoric 
ECONOMY In many cases, the 
Du Pont district laboratories have 
been able to le Ip refiners sub 
stantially reduce their cost of u 
ing additives 
CONVENIENCE lo assure fast 
dependabk deliveric Du Pont 
maintain located 
warehouses rail siding ind 
truck facilities throughout the 


country 


tains fine 


conveniently 











Petroleum Laboratory Has 
New Information On 
Deposit Formation 


Until recently, there has been very lit 
tle information on the reaction mecha 
nisms which result in the accumulation 
of combustion chamber ce posits—espe 
cially deposits formed by fuels con 
tumimne tetra thy! lead 

Since nearly all modern automotive 
tetraethy|] lead th 
Du Pont Petroleum Laboratory undes 
took a study of the se quence of chemi 


fuels contain 


cal reactions which occu mh @rcine 
deposit formation. The study is part of 
a continuing series of investigations on 
the mechanisms causing combustion 
chamber ck posits 
Briefly, the study revealed the fol 
lowing 
1. The course of deposit forming 
chemical reactions is dependent 
on the temperature of the com 
bustion chamber walls. 
) 


2. Gaseous lead oxide produced 


from the decomposition of tetra 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E 
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How Loyal are Service Station 
Customers to Your Brand Name? 


Report No. 2 in Du Pont’s survey of consumer buying 
habits reveals interesting statistics on brand name 
recognition and loyalty to brand 


As an oil COMpPAny EXE utive, facts about your customers and pote ntial cus 
tomers are vitally important to you. 1 hev are the basis for sound advertising 


sales promotion and marketing plans. The Du Pont survey of consumer gaso 


line buving habits is designed to help give vou the facts necessary to pertect 


such plans 


THE sEeRvICcE STATION 
AND THE motorist 


THE DATA presented in these two pages of Report No. 2 show that a 
big majority of customers recognize the gasoline sold at a station by 


the name on the big identification sign erected in front of the station 


Lhe SUEVEOEYS itse If IS based Gor) otehany 
thousands of customer interviews and 
service station observations. As such 
distribu 


being broken 


it is too voluminous for easy 
tion It is, therefore 
down into a series of ea to-divest re 
ports in booklet form. The first of these 
reports—issued in Mare h of this year 


ethyl lead doe 
pol state reactions except when 


not undergo va 


the gas laver near a clean com 
bustion chamber surface is cool 
Solid lead oxide which condense 

has a short lite asa deposit con 
stituent. It is attacked by acid 
gases to form simple lead salts on 
reacts with the simple lead salts 
in solid state reactions to form 
comple x lead oxysalts 


1. du Pont de Nemours & Company (inc.) 


covered’ service station selection ane 
loyalty 


WHAT'S IN A NAME? 


Report No grand Name Recogni 
tion and Loyalty to Brand is now 
ready for distribution to oil company 
marketing groups. It contains a com 
pre hensive disc ussion of motorists’ loy 
alty to certain brands and reasons for 
their lovalty 

The tremendous sales power of your 
brand name is borne out by the surveys 
bor example the number of motorists 
loval to a preferred brand is greater 
than the number loval to a “usual 
service station. And the degree of loy 
alty in length of time and in quantities 
of gasoline purchased is also greater 
What's more, two out of three peopl 





PETROLEUM CHEMICALS DIVISION 


NEWS 


Central District Manager 


CONTINUED 


Survey Report 


t the 
it¢ ly 


i prelerre d brand exclu 


ill docu 
nented and graphically illustrated in 
to-follow form in Report No. 2 


the surveys 


These purchase habits are 


eu on 


FACT OR BELIEF? 

During the custome! 
evel it Vil 
motorists base their choice of a 
brand —or prejudice 
licf rather than fact 
No product is purchased without the 
buyer belief that it will satisty hi 
Bee this. motorists are 
inclined to answer question 
by incl i tern 
acceptable to them 
On the other hand people believe 
think” or “have heard” that 
isolime by inal cite ol poor quality 
IS] 


received 


mtervies how 


determined that nian 


al oline 


against it—on be 


need tise ol 
bout wa 


cline of brands that ; 


cortam 
In 


the surve brand amd 3 


Phares 


brane “vroup some mention 
t brand ET would not buy 
\ thorough study of replie s 


that the rt 


showe cl 


usons for acceptance are 


These Findings ore o Compilation of Several 
SP 
NUMBER ASKED OUT OF TOTAL SURVEY — 100% 


BRAND LOYALTY 


' 

} 
‘ , 

; 
| 


A TYPICAL CHART from survey Report No 
27,” 


United States have a favorite brand and usu 











shows that 77% of the motorists in the 


ally buy it 66% buy one brand exclusively 
based almost entirely on quality belie / 
And the reasons for quality belief are 
nearly alway > commected with car per 
But friendship and 
location also mentioned 


formance service 


tution were 


frequently in addition to product qual 


itv as reasons for the motorists pur 


cha ‘ selection 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98 


Petre Division bd 


yleum Chemicals 


ADVERTISEMENT 


| 
| 
| 
} 





Prepared for the Petroleum Chemicals Division of E 


i ‘ 
BENNETI 
P ! 
etroleum 


Kann G manager of the 
Du Pont Chemicals Divi 
sion central district, joined the Du Pont 
( oOmpany in 193] 

He was first assigned to the Grasselli 
Chemicals De partment s Grasse Ili, New 
Jersey | lant. He was later transferred 
to the Alcohol Division of the Organic 
Chemicals De partment in Wilmington 
There he did both technical work at 
the Jackson Laboratory and sales ck 
velopment work in with 
Du Pont’s gasoline and lubricating oil 
additives 

In 1936, Mr. Bennett issigned 
to spe ial work with the Standard Oil 
Company of Indiana and The Pure Oil 
Company in ¢ hicago on 
bility stuclies 

In 1939, he was transferred to 
cago in charge of sales in the 
area the Aleohol Division. which 
then included Du Pont’s petroleum 
chemicals and dyestuff intermediates 
He returned to Wilmington in 1943. In 
1947, he was ap] ointed Central Dis 
trict Manager, Petroleum 
Division, in Chicago 


comnnmectbon 
Was 


gasoline sta 


( hi 
western 
for 


Chemicals 


BRAND NAME VS. GRADE NAME 
An analysis of consumer buying habits 
also shows that there is little recowni 
tion by the motorist of gasoline “rack 
names Carried on service station pumps 
In fact, motorists nearly always name 
vasolines according to the names car 
ried on the big station brand identifica 
Ancl the is not 
i sales factor until after the decision to 
buy a certain brand is made 

The above are highlights of Re port 
No. 2. More detailed information on 
vrade choice will appear in Report No 
3. Which is scheduled tor publication 
sometime this summer 


thom signs vrade rire 


Findings contained in these reports 
are based $100 household inter 
views supplemented by 21,000 obse: 
vations at | 


193 service stations. 
National in scope, the survey is rep 
resentative of gasoline buying patterns 
and trends throughout the country. We 
believe it is the most comprehensive 
market survey ever undertaken by any 
segment of the petroleum industry 


Petroleum 


New Yor 
District \ Chicago 
q visa, Okla 
Offices / Houston 
Los Ar 


jeles 


Delaware Texas 
Calif 


mited 


EARL G. BENNETT 


He 
( oll vt ol 
B.S 


graduated 
Pechnology in 


Was from ¢ larkson 
19 4 | with al 
in Chemical engineering. He is a 
member of the American Chemical 
Society the Society of Automotive 
Engineers and the American Petroleum 
Institute. 








LITERATURE AVAILABLE | 


Here is a partial listing of the bulletins 





booklets and aids available to 

Du Pont Petroleum 

Chemicals Division district office 

The Service Station and the Motorist 
Report No. 1. An authoritative study 
of the four major gasoline marketing 
areas showing why motorists select 
certam service 


re ports 
you through any 


and re 
\ > 96 


Stations . 
main loyal to them Serial 

Du Pont Fuel Oil Additive No. 2 A 12 
page bulletin dese ribing this ashless 
stabilizer and dispersant that pre 

fuse | oil SCcTCCTIS 
Serial A-520] 


vents « logging ot 


Better Things for Better Living 
through Chemistry 


Chemicals 


District 
Laboratories: j 


du Pont de Nemours & Company (inc.) 





é 


bia Marks a BIG Differen 
‘ome IN 300-POUND STEEL GATE VALVES 


There’s a lot of pioneering wrapped up in Crane 300- 
Pound Cast Steel Wedge Gates—pioneering that 
helped set the high quality standards every modern 


steel valve must meet. 


} 


Take Crane Exelloy—‘X”’ trim—for example. In 
the early days of oil refining, many metal and metal 
combinations were tried for seating surfaces and 
found wanting. Crane Exelloy, adopted more than 
25 years ago, set a new record of usefulness and sat- 
isfaction. So remarkable was its performance that 
this class of material (roughly designated as 11% 


z 
— 
= 
= 
= 
= 
;= 
i 
= 
: 
= 
= 
= 
= 
= 
— 
= 
= 
= 
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to 13 per cent chrome) became the recognized sta- 


Crane 300-Pound Cast Steel ple valve trim in the petroleum industry. 


Gate Valves are available 


in a wide range of sizes ; And yet, Crane still manages to come up with 
with 3 different end connec- “X”’ trim of superior quality. It’s done with bars 
tions. See your Crane Cata- . ii DR 

log or call your Crane Rep- : and billets that meet the most rigid specifications— 
resentative. and manufacturing techniques that develop the best 


characteristic of material for each component part. 
And it’s you, the Thrifty Valve Buyer, who bene- 
fits from Crane Co.’s pioneering experience. You get 


better quality steel valves—quality that keeps up 








performance and holds down maintenance costs. 


Nea | | 


THRIFTY 


CRANE VALVES <£""" 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS © PIPE © PLUMBING © HEATING 
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Blend 50,000 bbls. of | \gfiam 


| Mile | 


wa 


gasoline in 2 to 3 hours 


How much time is involved in blending gasoline in 
big tanks under your present methods? 

You can cut this down—to as little as two to three 
hours for 50,000 bbls. of automotive fuel—with 
LIGHTNIN Series SE Mixers. 


DO THE JOB WITH LESS HORSEPOWER~You can 
cut Operating Costs, too, because LIGHTNIN Mixers de- 
liver as much as fen times the volumetric flow possible 
with other blending methods. 

For example, to add TEL at 4 cc. per gallon to 65,000 
bbls. of gasoline, you need only two 20-HP LIGHTNINs 

Their high pumping Capacity sets up a constant, 
over-all flow in the tank, providing complete top-to 
bottom turnover, ¢ liminating dead spots, and assuring 


unilorm viscosities. 


RESULTS GUARANTEED~you can be sure LIGHTNIN 


Mixers will do the job right. Results are fully guaran 
teed—and based on years of research plus thousands 
of successful installations. LIGHTNINs are Operating in 
tanks as large as 140,000 bbls. Many have been in 


continuous service 20 years and more. 


SAVE ON THESE OTHER MIXING JOBS—yYou'll 


also save time and horsepower by using LIGHTNIN 
Mixers for blending lube oil, mixing charging stocks, 
liming re-run stocks, cutting back asphalt, controlling 
bottom sediment in crude tanks. To get a// the facts, 
without obligation, just write us or mail the coupon 
today 


Easiest maintenance ever 


New LIGHTNIN Model SE is easier to 
keep in operation than any other 


side entering mixer. Here's why 


1. POSITIVE SHUT-OFF SEAL permits 
repacking stuffing box without 
draining tank. Mechar 3! shut-off 
(shown) is easy to get at; elimi- 


FOR PETROCHEMICAL MIXING, hydrogena- FOR CAUSTIC TREATING, feed water treat- 
tions, solids suspensions, high-efficiency stripping ing, preparing specialties, and dozens of 
operations, LIGHTNIN turbine mixers offer com other jobs, you can standardize on LIGHTNIN . CHOICE OF STUFFING BOXES (or 
plete adaptability to the process. Sizes 1 to Portable Mixers. Thirty models. Sizes to 3 HP. low-maintenance mechanical seals) 


nates wrenches 
500 HP. to suit your conditions 
= e «4 . = 
Vf ptf Mixers See you at the Exposition—May 14-23 
Kt/ LIGHTNIN Mixers— Booth No. 3, California Bldg. 


LIGHTNIN Mud Mixers—at Dresser Industries, Inc., Exhibit 


’ 





- 
! 
| 
| 
| 
| 


MIXING EQUIPMENT Co., Inc. 


"131 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Lid., Toronto 1, Ont. 


(C0 DH-50 Laboratory Mixers Please send me the catalogs checked at left. 
() 8-75 Portable Mixers (electric 
and air driven) 

() 8-102 Top Entering Mixers 
(turbine and paddle types) 
(0D 8-103 Top Entering Mixers 

(propeller type) 
C) 8-104 Side Entering Mixers 
(1) 8-106 Condensed Catalog 
(complete line) 


[) 8-107 Mixing Data Sheet 


Get these helpful LIGHTNIN Catalogs 


This lit ry of mixing information is yours for 


Nome. Title. 





the asking. Catalogs contain helpful data on 
impeller selection; sizing; best type of vessel; 
valuable stallation and operating hints; com- 


plete description of LIGHTNIN Mixers. 





MIXCO fivid mixing specialists 














Highlights of the API Meeting 


An 11-page summary report on some of the most important 
subjects discussed by the Refining Division, May 11-14 
New Refining Processes . p. 683 
Hydrogen Blistering. . . p. 686 
Pressure Vessel Economics p. 690 
Electric Motor Lubrication . p. 693 


ree New Refining Processes 


Continuous lube oil decolorizing and two catalytic 
desulfurizing methods take spotlight at API Meet 


mance data reported on three vantages of the TCP (Thermofor continuou 

loped refining processes—now percolation) process, Tested in pilot operation 

or already in, full-scale commer and a 500 b/d demonstration plant by Socony 

indicate they can be considered Vacuum at Paulsboro, N. J., it has been engi 

| ive with existing processes in use today neered for a commercial unit with a capacity up 

As described in papers at the American Petro to 8000 b/d. At present, a 2100 b/d TCP unit is 

eum Institute’s Division of Refining 18th Mid learing completion at Coryton, England, and a 

Year Meeting in New York this week. the proc- 3000 b/d unit has been licensed for erection in 

sses are Holland. The Lummus Co, ig contractor on both 

atalytic desulfurization procé for di jobs 

requiring no external hydrogen-manufac Payout time just short of one year is estimated 

turing facilities, the Anglo-Iranian Oil Co.'s for a 3000 b/d unit, after depreciation at 8%/yr 

‘Autofining” process and federal income tax at 50°, of taxable income 

2--A_ continuot ‘ ter-curre vercolation Mhis is based on a comparison with a hot con 
ehnique § fe decolorizing | icat yr oil tacting unit of ac 

Wax Soco! A ! 1 Corp ‘TCP For exampie: investment « for the 3000 b/d 

; catalytic desul rization method using ; rcP plant come to $951,200; for hot contacting 

technique with liquid feed and a low t is $794,000; and for static bed, $2,515,000 
\ leveloped by Shell Oi] Co The incremental investment cost of TCP over 
mtacting 


- 


l l alk I by lower ope rating 
The Autofining Process sts and reduced ] oil losse Operating cost 


am since July 1952, at the Llandarcy including lube oi are as follows: fo! 
"¢ nery of National Oil Refineri« ing $1564 /da\ 
a 3500 b/d Autofining unit has been ds one ro . bed 


yperate on naphtha and 


$698 ‘day for hot ontact 


$1328/day 


Hydrodesulfurization 


1 operation , f 
: hydro-sulfurization technique o 
oval, as indicates 


las been 836% in 


o obtain savings of from 15 to 20% 


: 3 tment and operating costs in com 
with naphtha; and 98.5' 
of 1000 hrs. duration without 


ith gas-phase hydrogenation. Sulfur re 
to 90° is attained with both cata 
cked and straight-run gas oils. High 

a by-product from the catalytic 


1 


been attained 
of 200 hrs. or 
n had been the goal 


and hydrogen sulfide con 
ent costs of the 3500 b F = ‘ 


7 of the ror 
ounted to $700,000, within battery lir | 
aterials including 

rafting engineering, procure tructior 
= = 5 ; ell Refining 
overheads, and pr 

es ; timated for 
$550,000. Utilities consun 


10,000 b/d of Middle Fast 


at $930,000 for investment 


full design nditions ha 


150-lb stean 20.000 
catalyst charge and exclud 


ring design. Operating on 


vater 25,000,000 Btu hr 
rou 
light cata 
The TCP Process 
nt 
on and 


ve! 
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Commercial trickle hydrodesulfurization process 


Hydrodesulfurization Process 


_— trickle hydrodesulfurization 
process is said to be suitable for 


stocks Secause 


vaporized, high-boiling 
which would require ex- 


a large variety of 
feed is not 
distillates 
cessive recycle-gas quantities for va 
porization under the process condi 
tions—can be desulfurized without 
difficulty 

The commercial unit under con 


truction at Stanlow is shown in the 


simplified flow diagram in Fig. 1 
Oil charge and fresh hydrogen, as 
well as recycle hydrogen, are com- 
bined. The combination is preheated 
by exchange with hot reaction prod- 
ucts and then is heated in a small 
gas- or oil-fired furnace. 

The reactor may contain a number 
of catalyst beds, between which cold 
charge oil is injected to take up the 
heat produced in the exothermic hy 


drogenation reaction. The number of 
beds required depends upon the sul 
fur content of the stock and the 
degree of sulfur removal desired 
With low-sulfur stocks (say, 1 wt 

or less), 


be omitted 


intermediate cooling may 
teaction products after heat ex 
change with the feed, are cooled fur- 
ther and then passed to the high 
pressure separator, from which—after 
the addition of make-up hydrogen 
the gas is recycled, Liquid from the 
separator is flashed in a low-pressure 
separator and then passes on to a 
product fractionating section for re 
moval of the remaining H.S and light 
ends. 

If desired, an engine-fuel type of 
kerosine component may be recov 
ered. The low-pressure tail gas is, if 
desired, passed to a gas-purification 
plant for removal of H.S. The latter 
may, for example, be 
converted to sulfur 


subsequently 


Typical design processing condi- 
tions for trickle hydrodesulfuriza- 
tion, operating on Middle East light 
catalytically cracked cycle oil, with 
cobalt-molybdenum-alumina catalyst: 
Pressure, psia Th 


Temperature F 710 
Liquid space ve 


Recy e-ga rate SCF /bb I # 

Sulfur content was reduced from 
2.9 wt.-% in the feed stock to: 0.01 
in the fraction under 430° F.; 0.02 
in the 430-500° F. cut; 0.34 in the 
130° F. plus cut; and 0.43 in the 
500° F. plus fraction 














FIG, 2 


3500 b/d Autofining unit 


The Autofining Process 


FIRVHE 3500 bd Autofining unit at 
I Llandarcy put into operation 
last July, is illustrated in the simpli- 
fied flow diagram in Fig. 2. It was 
designed to operate on naphtha and 
tractor fuel kerosine feed 
blocked 

The naphtha is an 


stocks in 
operation 
intermediate 


6OS4 


product of the Autofiner, which is 
subsequently distilled in conventional 
refinery equipment for special prod 
ucts, but the kerosin« 
a finished product 
market 

In operation, feed stocks and 1 
cycle gases (the latter predominantly 


is obtained as 
ready for the 





hydrogen) are raised to reactor tem 
perature in separate heaters. This is 
done for two reasons 
1—-To reduce the pre 
be handled by the 


sors 


ssure drop to 
recycle compres 


2._To restrict the use of stainless 
steel, which is necessary to combat 
corrosion from the hydrogen sulfide 
in the recycle gases 

Superheated 
downward through a bed of 7.4 tons 
of catalysts of the 
molybdenum-oxides-on-alumina type 
The reactor vessel is of mild steel 
with a 4-in. internal refractory lin 
ing. Hot vapors from the reactor 
pass through a_ wasteheat boiler 
where steam is generated and the 
vapor temperature reduced to near 
the dew point 

Products then pass into a knock 
out tower, where approximately 1 to 
2°,-wt. of heavy ends are 
an operation which can be controlled 
by reflux to the top of the 
This step avoids separate re-running 
when correction of end point or color 
improvement is required. With naph 
tha feed stock, this step is not re 
quired 

After heat exchange and cooling 
products flow to a separator from 
which the recycle compressor takes 


vapors then pass 


mixed-cobalt and 


removed 


tower 
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sors and furnace to heat up the cata 
lyst before naphtha feed starts 
I 


hereafter the volume of gas re ‘ ‘ ot 
tained in the separator, which is pur rypical data obtained when opera 
posely « d oversize, is sufficient tion Was under the above condition 
to bring the unit onstream after re indicated that sulfur content of tras 
generation tor fuel was brought down from 0.645 
Catalyst an ‘ re ( wt in fe o 0.106 wt in the 
situ. with am- inert gas-air product. In ase of naphtha for 
mixtures roc: eriods depend on petroleum » production sulfur 
the boiling an} feed stock wt went m 0.148 to O.003 
and the pi velociti employed With kerosin« ilfur went ‘ 
With lighter feeds, regeneration j to 0.004 wt 
nly require at intervals above 1000 4 
but w heavier tock such 


number of other detai 
, ‘ ’ erating results with Autofining were 
sel oil the interval are re t 7 
o 200 to 400 hrs reported earlier 


A THERMOFOR continuous pet 
colation unit, illustrated in the 
schematic in Fig 1, may be divided 
into a percolation section, a naphtha 





wash section, and a regeneration se¢ 
tion. The percolation section includes 
a decolorizing tower and its auxiliary 
equipment for feeding and withdraw 
ing oil and clay. The naphtha-wash 
section includes a wash tower, with 
auxiliary equipment, and a clay drier 
The regeneration section consists of 
a Thermofor clay-burning kiln, and 
the elevators and conveyors for tran 
porting the clay 

Oil feed is preheated and enters the 
bottom of the percolation tower 
through a multi-nozzle distributor 
Product oil is taken overhead through 
a blotter pre to remove traces ofl 
entrained clay, and is cooled and sent 
to storage 

tegenerated clay from the kiln er 
ters the percolator at the top and } 
distributed over the cro ection of 
the tower by a number of feed leg 
It falls through the oil in the settling 
zone, and merge with the clay bed 
Clay feed rate i adjusted to give 
the desired product color. Spent clay 
leaves via a multi-pipe drawoff sys 
tem, its rate controlled automatically 
to maintain a constant bed level in 
the percolator Approximately an 
equal volume of oil is discharged 


from the tower with the spent clay 


Gravity carries th pent clay to 
the wash tower, where it is washed 
countercurrently with naphtha in an 
operation imilar to the percolation 
step. Overhead naphtha-oil solution is 
charged to a stripper for separation 
tripped oil being recycled to the 
percolator and naphtha returned to 
the wash system. A portion of the 
overhead stream may be cooled and 
recycled, if necessary, to prevent 
boiling of naphtha by contact with 
the hot oil-clay lurry in the 
the wa OW ted level 
trolled sit that in the 
lator 





Washed clay containing 
naphtha, enters a steam-coil 
rier fron Which dry clay 








FIG. 3—Thermot 
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naphtha is withdrawn continuously tains 10 to 12% moisture, which has a plant size static bed percolation 

The west clay is agitated by a small a tendency to deactivate the clay unit Naphtha in the _ percolator 
if steam or flue gas enter Naphtha vapor from the drier is con charge ranged from 35 to 50 vol.-% 

ing at the bottom. Sufficient heat i densed and returned to the wash sys Color, ASTM, went from 8 or 7—¥in 

supplied by the coils to flash off the tem. Dry spent clay is regenerated in the charge down to 5 and 5—#in the 

naphtha and permit withdrawal of the conventional kiln product 

dry clay from the top of the bed Operating 


amount 


data for the process, a References 


Heat-transfer rates up to 6000 obtained on three typical stocks in 
Btu/hr/sq.ft. of coil surface were the 500 b/d pilot plant, showed yields 
found practical, using 160-lb. steam ranging from 53 to 193 bbl. of oil/ton 
in the coils. An experimental unit of clay. Stocks tested were SAE 30 
has operated satisfactorily at clay mid-continent distillate and solvent 
throughput rates up to 10 ton/day treated mid-continent bright stock of 
Bed temperature is 350 to 400° F two different viscosities. Clay was 
making the clay moisture-fre« By 30 to 60 mesh fullers earth. Thess 
ontrast teamed clay obtained in yields were 2.3 to 3.7 times the yields 
onventional percolation usually con »btained with the same conditions on 





HYDROGEN BLISTERING and ITS EFFECT—PFig. 1 (left) shows internal surface of severely blistere: 
cumulator; Fig. 2 (right) shows laminations and fissures resulting from hydrogen attack on condenser 


WAR AGAINST CORROSION 
Preventing Hydrogen Attackon Steel 


By W. A. BONNER, H. D. BURNHAM, J. J. CONRADI Part 1 
Shell Oil Co., Wood River, Ill. 


and T SKE! YDROGEN attack 


Shell Development Co., Emeryville, Calif. pr cage —— ae 


here, hydrogen attack ] 
The use of modern refining processes and the greater handling that associated with aqueot 
of sour hydrocarbons have increased the vulnerability of steel equip ion in which the hydrogen ps 
ment in refineries to attack by the atomic hydrogen released by acid ng the steel is a product of 
corrosion of the steel. Extensive damage, through blistering and fis rosion reaction, This pape 
suring, can be sustained when streams containing ammonia and sub- cerned with gaseous hy 


. -~ on steel at hig emperatures 
stantial amounts of hydrogen sulfide at a pH of 7 to 9 are processed i at high temperatu 


: : ['wo types of damage which 
Conditions necessary for the attack to occur and practical meth- istained in refinery equipment 


ods for operators to detect hydrogen penetration are given. New recognized. Thes 

techniques for its prevention by use of ammonium polysulfide and 1) and fissuring 

oxygen as inhibitors are described. This presentation, to be given Fig. 1 is a blistere: a in 
in two parts, is a condensed version of the original paper, pr cumulator 6 ft. in diameter, fabri- 
sented before the 18th Mid-Year Meeting, API Division of Refining cated from ASTM A-70 firebox-qual 
New York, May 12, 1953 ity steel. This vessel had been in ser- 


686 PETROLEUM PROCESSING, May, 1953 





API Refining Meeting 





ximately 5 years prior to 
because of severe blistering 

ranged in size up to 3 in. diam- 
ter and 28/64 in. deep in 1-in plat 
Three of the larger blisters on the 
internal wall were drilled, and the gas 
in the blisters collected and then an- 
alyzed by the 


+ 


each instance the gas composition was 


mass spectrometer, In 


more than 99% hydrogen 

In Fig. 2 are shown two se 

ut from a condenser shell fabri 
from ASTM A-70 firebox-quality %s- 
in. steel. The laminations and fissures 
are 9/64 in. in depth. The condenser 
had also been in service approximate- 
ly 5 years prior to its removal because 
of hydrogen damage 

Bend-test specimens were cut from 
the same vessel from which the speci- 
nens in Fig, 2 were taken, The type 
shown in the bend tests 
nstrated that even in 
no visible change 


I 
damage to tl 


failure 
areas 
las occurred 
t 1@ steel may 
st specimen 


a visibly free of 


Conditio 
to occur 
Possible methods for controlling 
n penetration 
Effect of polysulfide in 
tory experiments 


labora- 


} mechanism for action 
of polysulfide in 
penetration, 
6.—Plant experience with polysul- 
fide and oxygen injection 

7.. Permanent plant installation 
for control of hydrogen penetration 


stopping hydrogen 


1—Methods of Detecting 
Hydrogen Blistering 


Direct Inspection of Equipment— 
Frequent internal and external inspec- 
tion of all equipment subject to en- 
vironments conducive to hydrogen at 
tack is necessary because other detec 

methods fail at one time or an 
External inspections of lin 

lapwelded ] have lo- 

bliste operation 


blistered 


irs internally 
been used ti 

f internal blistering 
Experience with Hydrogen Probes— 


nave been used extensively 


‘ 


hey have not consistently 
nditions 


ment appears to be critical, The fol- 
lowing conclusions are based on our 
experience with probes 

1. A probe can indicate conditions 
only in its immediate vicinity, Thus 
an inactive probe does not necessari 
ly indicate the absence of blistering 
conditions in other parts of the sys 
tem. In addition, detailed conditions 
m the surface of the probe may be 
different from those on the 
walls, A difference in condensation 
rate on the probe and on the wall be- 
cause of a difference in temperature 
would be expected 

2. A probe showing continued un- 
diminished activity for periods of two 


vessel 


weeks or longer or high sporadic ac- 
tivity indicates that the environment 

conducive to blistering, and should 
be viewed with alarm 

Sometimes probes are active fol- 
lowing equipment bring-up, but gen- 
erally the activity diminishes rapid- 

conditions favor continued 
It is believed that any hydro 
age resulting from start-up 


equipment is at most relatively 


ly unless 


minor in comparison to the damage 


ecurring in a continuously active 


Direct Measurements of Penetrat- 
ion Steel pads fitted with pressure 
recording the amount of 
drogen penetrating the vessel wall 
have been welded on equipment sus- 
pected of being under hydrogen at- 
tack, In general, pads are much mort 
difficult to install and not so sensi 
tive. Therefore, they are not so use- 
ful as probes. They have more sur 
face for collecting hydrogen, but the 
internal volume under a 1-ft. by 1-ft 
pad is greater than in a probs 
Also the thickness of the vessel 
wall is many times the thickness of 
the reduced section of the probe The 
proportionately greater volume of the 
patch decreases the rate at which hy- 
drogen pressure builds up therein, 
and the greater thickness of the ves- 
sel wall compared to the probe wall 
results in greater time lag before any 
change in the activity of the system 
is observed 
Paint as an Indicator—-One of the 
quickest and most sensitive methods 
detecting an active system is to 
if the paint has blistered. For 
days following the applica- 
two heavy coats, some paint 
npervious to the passage of 
hydrogen. A rubber-bas« 
been found satisfactory for 
purposes at room tempera 
wever, it has not been 
1 plant 


to have taken place 
results were discouraging because 
only one patch showed any evidence 
of blistering 

It is believed that failure was 
caused, at least in part, by the tem- 
perature of the equipment; i. e., the 
temperature caused rapid drying, with 
resultant loss of the impervious film 
If a more impervious, slower-drying, 
or non-hardening paint were available, 
the painting of patches on refinery 
equipment might develop into a use- 
ful tool. Thus painting a small area 
opposite each tray of a column would 
readily locate those areas subject to 
hydrogen attack 


In general, the 


2—Conditions Necessary 
for Attack to Occur 


study of the conditions common 
e occurrence of blistering in re- 
finery equipment has disclosed the 
following six factors which usually 
occur simultaneously whenever blis 

tering has been observed 
1, A steel 


rosion 


surface subject to cor- 

2. A source of reactive hydrogen 

3. A liquid-water phase 

1. An agent 
the steel 
tion ot 


capable of poisoning 
surface o that the forma 


molecular hydrogen from 


atomic hydrogen is retarded 

imperfections in the steel 
such as a slag inclusion, a void, a 
discontinuity, or minute imperfections 
such as rifts within single crystals 

6. A promotor which maintains an 

stee] urface 

All common grades of low-carbon 
steel have been observed to be sub 
ject to hydrogen attack, In systems 
where appreciable quantities of hy- 
drogen sulfuide are always present, a 
virtually unlimited source of reac 
tive hydrogen is available. However, 
most organic 

source of 

tive hydrogen for the corrosion 
reaction 


inorgani« and some 
acids may also serve as a 
reac 


A liquid-water 
for the corrosion reaction to proceed 
This agrees with the findings that 
hydrogen blistering and fissuring o: 
cur much more 
of absorbers 


phase is necessary 


frequently in areas 
adjacent to intercooler 


returns, condenser shells, and accum 
ulators than in other types of equip 
ment Further, the tempera 
tures which prevail during the winter 
would be expected to increase the 


amount of moisture 


lower 


which condense 

from the hydrocarbon streams. Plant 
ha indicated that hy 
ck is aggravated during 
months 
hydrogen 1 product ot 


ection 
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hematic representation of the disposition of FIG, 4 -Hydrogen penetration rate m 
hydrogen from corroding steel surface in the standard probe as a function of pH for 
f hydrogen sulfide (a) and in its presence (b) pressures of hydrogen sulfide 


to form molecular hy 3 High pH in a system which con 3—Possible Ways to Control 


(Fig Sa) tains cyanide : 
High penetration rates are observed Hydrogen Penetration 


in low pH systems. As shown in Fig Hydrogen attack can be prevented 
1, the penetration rate decreases as by altering any one of the six gen- 
the pH is increased. A minimum pene- eral requirements for blistering pre- 
tration rate occurs at a pH of ap viously discussed. It is impractical to 


2H” (surface of clean iron) —H, (2) 
However, in the presence of hydrogen 
the rate of combination of 

atoms to form molecules is 

ly reduced. As a result, high con 
centration f atomic hydrogen ac 
cumulate on the steel surface 2 In basic systems above 7.5 pH, and others have been studied and, wher 
cau atomic hydrogen is slightly sol under anaerobic conditions, hydrogen ever feasible, plant trials have been 


proximately 7.5 change some of these conditions, but 


uble in iron, and because it can dif penetration increases with pH and made 

fuse through the iron lattice at ran with hydrogen sulfide partial pres Alteration of the Corroding Steel 
don any of the hydrogen atoms sure The effect of these variables is Surface—_The vessel surface may be 
diffuse the steel also shown in Fig. 4. Under thes successfully protected from attack by 
conditions ferrous sulfide formed on the installation of expendable steel 
When g inclusions, voids, discon the steel surface is soft, is loosely liners or by coating the interior walls 
tinuitie minute imperfections such held, and it readily sloughs from the of the vessel with ganister 


corroding surface, thus exposing lumnite cement, 2 parts fine 


t within the steel, atomic 
an combine at these points 


! o leg ; 
olecular hydrogen, Mol presence of low concentrations of cy- 
continues to accum ki 


fresh surface for further attack. The clay, 1 part coarse fire clay) 


Steel liners are installed by mak 
ing a one-pass continuous weld all 
around —§ the periphery A hol S 


tion rate drilled near the bottom ed; of the 
« through the steel, Permanent In basic systems which contain . a ' 


in such an active system does 
not increase the hydrogen-penetra- 


ani 
these locations because the 


molecule 3s too large to dif 


: liner to allow the escape of hydrogen 
high concentrations of cyanide the rh 


ferrous-sulfide reaction product of 
strength of the steel. The effect of the Equation 1 is dissolved with the for- 
location of inclusions in the forma 


damage to the steel is sustained if the 
is necessary for the reason that 


it is possible that the one-pass weld 
may be gastight. The possibility of 
making a gastight weld between the 
in sien ted in Fig. 3b ; oN-1— he (CN) «-4+-8 : liner and the vessel wall and of vent 
. ' sind ' : ing to the atmosphere has been stud 


If the reaction of tron and hydrogen ' = , ied, but has not proved successful 
1 s case t gen penetra 
sulfide continus without any inter In this ca be Bycrogen py 


‘ . tion i specially high, and is depend - 
ference, the reaction product, viz., fer verdes: tee . Ganister linings have been installed 
T ht ent on cyanide concentration, so that 
rou ulfick might be expected to over expanded metal in vessels where 

} ' f Bonus the primary corrosion reaction is bet 
slow the reaction of Equation 1 to — normal operating conditions main 
f ai ee ter represented by Equation 4 ns 
ion of the initial rat tain the pH above 7.0. If the pH in 
However, there are several promoters the sy » é s below 7 i ste S 
I a 6CN-! (presence of S e system falls below 7, ganister i 
which prevent iron sulfide or other CN),.4 + 2H ‘ rapidly attacked. Laboratory experi 
] { ‘ ‘ v « (4) . 
from accumiating ments have shown ganister to provide 
on the surface in a form, and in a omplete protection against hydro 
To remove ferrous sulfide from the : Se ee 
ifficient amount, to slow the rea gen penetration as long as the lin- 
surface completely and obtain very 
high penetration rates in an all-steel 
Conditions Promoting Hydrogen laboratory system, the concentration None of the ganister linings in 
. Three conditions have of cyanide required was about 1.0 service have been removed for in 
in refinery equipment gram per liter. Suck concentrations spection of the vessel wall, but in 
mote hydrogen penetration of cyanide are not usually encoun- spection of the ganister linings in 
' narrate vekesele ¢z > go vear of 
sence of hydrogen sulfide tered in refinery streams. In an all- two separate vessels after a year of 
glass system (except for the probe) ervice showed them to be in good 
. | 

substantially smaller amounts of cy condition 
pH, under anaerobic con anide gave a noticeable increase in Four types of proprietary coatings 
penetration rates have also been tested in the plant 


equilibrium pressure exceeds the 


mation of ferrocyanide, Equation 
tion of internal or external blisters 


in prac tice 


only a frac 


reaction produc 


ing is intact 


pH 
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These coatings—three organic, and 
one inorganik were applied to sand 
blasted surfaces and cured according 
to the manufacturer's recommenda 
tions. All of these coatings failed be- 
cause of peeling or disintegration in 
less than 10 months of normal plant 
operation 

Elimination of Source of Reactive 
Hydrogen——Elimination of compounds 
which contain reactive hydrogen prior 
to compression is not practical when 
such large quantities of gases as art 
ordinarily processed by the Wood 
tiver refinery are handled. All hydro- 
gen-sulfide and other acid gases 
would require removal from the proc- 
essing stream. At some locations in 
the gas-recovery plant, hydrogen-sul- 
fide partial pressures of 100 psia have 
been recorded 

As an example, approximately 50 
tons of hydrogen sulfide per day are 
produced with the catalytically 
cracked gases. This would require 
84,000 gal. of 20° Baume-caustic soda 
solution per day, assuming 100% 
utilization of the caustic 

A regenerative process for tne re- 
moval of hydrogen sulfide and for the 
recovery of the sulfur would require 
a separate gas-treating plant 

Elimination of Liquid-Water Phase 

There is ample evidence in the lit- 
erature that complete drying of the 
process stream would eliminate cor- 
rosion and hydrogen penetration. Nor 
ton used a sensitive ionization gage 
to detect hydrogen  penetration,'* 
and he found that hydrogen did not 
diffuse into the steel tube when wa- 
ter vapor alone surrounded it. Camp 
also found that the presence of liq- 
uid water was necessary for the ap 
pearance of any appreciable corro- 
sion in processing materials in the 
presence of hydrogen sulfide at low 
temperatures 

If the gas streams are dried, it is 
likely that salts such as ammonium 
carbonate may be deposited in some 
of the columns and result in plug- 
ging. Provisions for both washing 
and drying would require excessive 
equipment. Further, the complexity 
of our gas-recovery plant-feed sys- 
tem is such that several washing and 
drying facilities would be required 
Therefore, this method of protection 
did not appear economically attrac 
tive, and was not attempted 

Elimination of Poisoning Agents 
Removal] of agents which poison the 
steel surface and retard the forma 
tion of molecular hydrogen (Equa- 
tion 2) is another method for stop 
ping hydrogen penetration. Only a 
trace of these agents is required as 
a catalyst poison; and, once the steel 
surface is poisoned, the removal of 
these agents is difficult. Acid clean 
ing only partly removes the catalyst 
poison. Sulfide ion is an efficient 

poison and its complet« 

l mn from the system would 
require the removal of all of the hy 
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drogen sulfide—and this has already 
been shown to be impractical 


Effect of Cleaner Steels on Occur- 
rence of Blistering—Cleaner 
(such as ASTM A-201, grade “B") 
were suggested by a well-known fab- 
ricator of refinery equipment as a 
means of reducing hydrogen damage 
In general, clean steels are as sub 
ject to so-called 
“dirty” steels in which blisters pro 
vide a warning of impending failure 
In steels which blister most severely 
the distribution rather than the totai 
amount of slag determines the blis- 
tering characteristics 


steels 


fissuring as are 


In one instance, an accumulator 
was fabricated from three sheets of 
steel] from the same heat. This ves 
sel, installed horizontally, was found 
after several years’ service to be so 
severely blistered as to require re- 
placement. Blisters were encountered 
only in the two end sheets. Trepan 
samples of the blistered and unblis- 
tered plates were taken for metallo- 
graphic study. The photomicrographs 
of these samples shown in Fig. 5 in- 
dicate that the distribution of slag 
in the blistered plate is strongly 
oriented. This orientation is parallel 
to the surface of the plat« 


In cleaner grades of steel, particu 
larly those in which the slag is very 
uniformly distributed, fissuring and 
embrittlement are of major concern 
Fissuring is more difficult to locate 
than is blistering, and the depth of 
penetration is harder to determine 
Inasmuch as blister formation serves 
as its own warning, no attempt is 
made at the present time to reduce 
hydrogen attack by specifying clean 
er grades of steel 


Effect of Temperature on Solu- 
bility of Hydrogen in Steel__The sol- 
ubility of hydrogen in steel increases 
with temperature, and solubility also 
increases with the partial pressure of 
the hydrogen Armbruster inves- 
tigated the solubility of hydrogen 
over a 20,000-fold range of hydrogen 
pressure,’') and concluded that the 
solubility is proportional to the 
square root of the pressure of hydro 
gen This result is exactly what 
would be expected if the actual spe 
cies which dissolves in the metal is 
atomic hydrogen rather than molecu- 
lar hydrogen. Armbruster found that 
all of the experimental data for pure 
iron up to the A, transition point can 
be represented very closely by Equa- 
tion 5 

0 
Log 
Pp 


Where 
C the 
micromols per 100 g. of iron 


solubility of hydrogen, in 


the absolute temperature, kel 
vin 

the pressure of hydrogen 
millimeters of mercury 


Further, the solubility of hydro 
gen in low-alloy ferritic steels was 
found to be essentially the same as 
that in pure iron; whereas, in an 
austenitic steel, the solubility is four 
or five times as great as that in 
pure iron, or about the 
pure nickel 


Same Aas in 


The important feature of the re 
lationship expressed in Equation § 
from the standpoint of damage to 
equipment, is the rapid change of 
solubility with temperature. Thus, a 
piece of sound steel, charged at an 
elevated temperature with a quantity 
of hydrogen not quite capable of 
rupturing the steel, on rapid chilling 
would be subject to an enormous in 
ternal pressure. Such an effect has 
been recognized for some time in 
the heat treating of steels, where a 
hydrogen atmosphere is used in the 
annealing oven to reduce scaling.'!! 
Slow cooling of hydrogenation equip 
ment and reactors which have been 
subjected to hydrogen atmospheres is 
also established plant practice. Ac 
tually the effect predicted by Equa- 
tion 5 becomes very large in the 
neighborhood of room temperature 
Thus, a_ reduction of temperature 
from 150° F. to 32° F. would pro- 
duce a 100-fold decrease in the gol 
ubility and, in turn, a 100-fold in 
crease over the aerostatic pressure 
at which the metal had been charged 
at the upper temperature. Although 
this effect of temperature is a pos- 
sible mechanism in blister and fis 
sure formation, the occurrence of 
blistering or fissuring as a conse 
quence of temperature fluctuation 
has not been demonstrated in plant 
experience 


Mitigation of Hydrogen Penetra- 
tion by Organic Inhibitors——Organic 
corrosion inhibitors have been tested 
both in laboratory and plant applica- 
tions with little success. In labora 
tory work a number of proprietary 
inhibitors were tested for their ef 
fectiveness in the prevention of hy 
drogen penetration. Such inhibitors 
when used in the recommended con- 
centrations, or even in many times 
the feasible concentrations, failed to 
protect test coupons against blister 
ing for significant periods of time 


Even if inhibitors could 
stop blistering in areas which are 
continuously in contact with liquids 
some special means would have to 
be used to provide for the distribu 
tion of the inhibitor to areas nor 
mally in contact with vapors, e.g., in 
columns and accumulators which do 
not run liquid-full. This is also true 
with respect to any inhibitor which 
has a low vapor pressure under the 


organi 


specific conditions when such an in 
hibitor is used, or if the inhibitor 
is not formed in situ from volatile 
mmponents 


All technique for controlling hy 
n penetration described up to 


oO 
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this point have either failed or have 


been only partly succeasful 

Practical Method for Controlling 
Hydrogen Blistering —It was observed 
in laboratory experiments that high 
rates through 
maintained in 


hydrogen penetration 


steel could be basi 
condi- 
tion Whenever poly ulfide Was 
added to ammonium-hydrosulfide, 
solution, or When traces of oxygen 
were allowed to react with the solu- 
tion to form polysulfide, corrosion and 
hydrogen-penetration rate 
dropped to 
Further 
eyanide ion 


ystems only under anaerobic 


immedi- 
practically zero 
experiments showed that 
with polysuifide 
thiocyanate and that the 
hydrogen-penetration rate conse- 


ately 


reacts 
to form 
returns 


quently to its former valus 


his led to the hypothesis that the 


ecurrence of hydrogen blistering in 
the plant resulted entirely from the 
relative concentrations of cyanide, 
and of polysulfide and oxygen, in the 
proce tream Laboratory experi 
ments to prove this hypothesis, as 
plant experiments utilizing 


both polysulfide and oxygen to con 


well as 


DETERIORATION OF 


trol hydrogen penetration, have been 
completely This theory 
resolves the erratic and unexplained 
behavior of systems in which traces 
of oxygen were inadvertently present 
or in “which aerated water had been 
used for washing various plant 


successful 


streams 

The balance of this paper is de- 
voted to a discussion of the labora- 
tory and plant experiments, and to 
the chemistry involved in the control 
of hydrogen penetration by polysul- 
fick and will be published in a 
subsequent issue 
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Relative Costs of Alternate Types 
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From a Report* 
By |. E. BOBERG and W. R. FICKETT 
Chicago Bridge and Iron Co., Chicago, Ill. 


S OME economic aspects of pressure 
vessel design as influenced by a 
consideration of graphitization of the 
metal at elevated temperatures are 
presented, through the medium of 
Studies of the first cost of alternate 
types of construction of reactors of 
catalytic cracking units 


field- 
Con- 


The studies include both 
erected and shop-built vessels. 
sideration is given to designs where 
internal insulation is employed, per- 
mitting design temperatures of not 
more than 650° F., as well as designs 
utilizing external insulation only and 
employing unit prescribed 
for these elevated temperatures by 
the API-ASME Code for the Desiqn 
Construction, Inspection and Repair 
of Unfired Pressure Vessels for 
Petroleum Gases and Liquids. Stated 
assumptions are made relative to the 
cost of insulations, stress relief and 
radiographing 


stresses 


The types of pressure vessel con- 


690 


struction studied, the type and amount 
of insulation used and other factors 
were selected by the Study Group 
on Deterioration of Metals, of the 
Subcommittee on Unfired Pressure 
Vessels of the Committee on Refinery 
Equipment of the API Refining Divi- 
sion 

The trend is toward the considera 
tion of graphitization-resistant con- 
struction for such vessels, even at 
some increase in first cost, it is 
brought out, Within limits, such in- 
crease might be considered as insur- 
ance for the refiner. The occurrence 
of graphitization is not always pre- 
dictable in advance and, in many 
cases, the financia) loss resulting 
from an enforced shutdown is so 
great that a relatively unpredictable 
risk cannot be justified 

Vessel Selection and Evaluation 

Two vessels were selected for com- 
parison, viz., one to be field-erected 
and one to be shop-built In order 


Reactor Vessel Construction 


to obtain the picture over a range 
of temperatures, it was suggested 
that all comparisons be made at 
three temperatures: 900° F., 950° F 
and 1000° F. 

Each vessel has also been evaluated 
for three types ot 
follows: 


construction, as 


1__Mild steel, with internal insula- 
tion, to reduce the steel temperature 
to not more than 650° F.: The diam- 
eter of the vessels under this alter 
nate has been increased 10 in, in 
order to provide the same net capac- 
ity inside the insulated surfaces 

2——Mild steel, without internal in- 
sulation, utilized at the unit stresses 
permissible under the API-ASME 
Code for Unfired Pressure Vessels for 
Petroleum Liquids and Gases for the 
specified metal temperatures of 900 
F., 950° F., and 1000° F 

3—A graphitization-resistant 
(ASTM A-301, grade “B’’) without 
internal insulation, utilized at the 
unit stresses permissible at metal 
temperatures of 900° F., 950° F., and 
1000° F. This steel contains 1% 
chromium and 14%4% molybdenum. 


steel 


In the selection of the mild steels 
for alternates (1) and (2), the lowest- 
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) [o) 
Steel Temp. F. 1000 





Material A201B | A301B 


Unit Stress PSI 2500 | 7500 ‘ A \. 


X-Ray No No No Yes No 





Stress Relieve No Yes Yes Yes Yes Yes ¥P 
100 PSIG 
Joint E 80% 85% 95% 85% 95% 85% 


Thickness A 0.50" ° 0.44" | 1.38" | 0.56" | 2.49" | 0.81" 
. B 0.60" | 1. 0.55" | 1.43" | 0.65" | 2.59" | 0.95 


Cost 
Vessel hy 66 A 85 0.70 Bly 


0.83 ~peoroning 
Insulation - 2 ##0 23 0,23 ##0,2 
Total 1.0 4 rag te 89 ibe | 13°43 93 bec: 70 |1.0 


4" insulation outside only. Cost basis $4.00 per sq. ft. 


























4" insulation inside only. Cost basis $8.00 per sq. 
Vessel size increased to yield same inside capacity. 
extremes of insulation cost range from $3.50 to $9.50 
the 650° vessel costs would be as follows: 














$2222) S. = Vessel &. 54 


Insulation Insulation i134 
Total O44 Total ) 














FIG. 1—Field-Erected Reactor Data for various mate of internally-insulated vessel of mild steel (A-285-C) op 


als and temperatures, and cost factors relative to co ert ig at a maximum of 650° F 


cost material has been used in each A-285-C has been used for the 650° F used The base cost of both steel 
case The API-ASME code permit temperature and also for the 900° F is the same; but, inasmuch as there 
the use of ASTM A-285, grade “C For the 950° F. and 1000° F. steel is no difference in allowable unit 
at steel temperatures up to and in temperatures, A-201 or A-212, in tresses at the temperatures bein; 
cluding 900° F Therefore, ASTM either grads ‘A” or “B,” could be considered, ASTM A-201-B has been 





ro 3S 3 
Steel Temp. F. 650 900 } 1000 





Material A285C 28 A301B A301B | A201B) A301B 





Unit Stress PSI 13750 13100 11000 2500 7500 
X-Ray No Yes Yes Yes Yes 
Stress Relieve No Yes Yes  alad 
Joint E 804% 95% 90% 
Thickness 0.64" / 1. ° ° 0.65" | 1.35" 
0.64" 0.58" 0.65" | 2.56" 
0.66" 0.59" 0.67" | 2.64" 


0.66" 0.59" 0.67" | 2.62" 
0.73" 223 0.65" 072 0.75" 





Cost 
Vessel 0.70 . 0.92 ° 0.95 


total _| s700 [rete | trom | toy | wt 


All thicknesses include 1/8" corrosion allowance. 


























* 4" insulation outside only. Cost basis $4.00 per sq. 





*# 4" insulation inside only. Cost basis $8.00 per sq. 
Vessel size increased to yield same inside capacity. 
extremes of insulation cost range from $3.50 to $9.50 
the 650° vessel costs would be as follows: 


QO Per Ft $9,50 Per sii ft. 
Vessel 0. Vesse e 
Insulation 0.13 Insulation sash 
Total 83 Total Le 


Stress Relieve in service, 























FIG. 2—Shop-Built Vessel-Data for varioi aterial internally-insulated v 1 of mild steel (A-285-C) ope 
and temperatures, and cost factors relative cos if ng at a maximum of 650° F 
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sclected because of its better weld 
ability 
All tteels used are of 


quality 


firebox 


The field-erected vessel chosen for 
comparison is an actual reactor soon 
Its shape and di 
shown in Fig. 1. As it 
is to be built, the shell and the upper 
12 in. of the supporting skirt are 
of ASTM A-301-B (1% chromium 
' molybdenum; maximum carbon 


to be constructed 


mensions are 


content, 0.12%) The balance of the 
kirt is of ASTM A-285-C The in 
ternals furnished by the fabricator 
include the inner cone and shell, grid, 
and stripper cells. The cyclones and 
hanger rods were not included in the 
fabrication contract and, hence, are 
are not included in the 
which follow 


estimates 


For the shop-built vessel, the simple 
tructure shown in Fig. 2 was chosen 
A small amount of internals was in 
cluded A pressure of 100 psi. was 
considered reasonably representative 
of a probabl 
1x0 psi 


range from 40 psi. to 


Certain recognized limitations and 
controversial factors in such a study 
of vessel construction costs are re« 
ognized 

1 rhe cost comparsions apply only 
to the particular vessels under con 
sideration While the examples se 
reasonably typical, the 
should not be extrapolated to 
other vessels which have materially 
thicker or thinner shells 
lieving and X-ray requirements vary 
with shell thickness and could materi 
ally change the picture in other thick- 
ness ranges Insulation quantities 
would vary with the shape of the ves 
sel 

2 rhe cost estimates for ASTM A 
301-B steel are believed to be reason- 
ably accuraté It is pointed out, 
however, that this is a relatively new 
material with which there has been 
little experience in field-erected plate 
work 


lected are 
results 


Stress-re 


. 


3-It is recognized that there is 
Wide difference of opinion on the 
subject of insulation of vessels in the 
category studied The committee 
therefore specified definitely the type 
and amount of insulation to be in 
cluded in each case 

It was concluded that the vessels 
operating at steel temperatures of 
900" FL) 950° FL) and 1000° F. should 
be provided with 4 in. of external 
insulation he insulation consists of 
2 in. of magnesia and 2 in. of asbes 
tos, Which has been included at an 
estimated cost of $4.00 per sq. ft., 
including the cost of weatherproofing 


The internally lined vessel, which 
operates at a temperature of 650° F 
is without external insulation 

On the matter of internal insula- 
tion opinion varied as to whether a 
simple type was to be employed, o1 
1 castable type retained by a dens 


H92 


castable surface layer with reinfor« 
ing mesh supported by studs from the 
shell. There was considerable opinion 
in favor of the latter type, at an 
estimated cost of about $8 per sq. ft 
However, it was decided that prob 
ably minimum and maximum values 
of $3.50 and $9.50 per sq. ft. should 
be indicated 
Field-erected Vessels 

The data for the various alterna- 
tives for the field-erected vessel are 
shown in Fig. 1 
appears desirable. Essentially the de 
signs are in accordance with the 
API-ASME code, but there are some 
deviations in an effort to conform 
with the prototype selected and with 
what appears to be common practice 


Some comment 


Perhaps the principal deviation is 
in the X-ray requirements. The API- 
ASME code would not require X-ray 
for ASTM A-301-B below a thickness 
of 1 in.; but it was the committee's 
feeling that, until more experience 
with this material has been gained, 
field-erected structures should be X 
rayed in all thicknesses 

A word of explanation concerning 
stress relief will also be helpful. When 
a vessel is to operate at a metal 
temperature of not less than 900° F 
there is a tendency of many owners 
to stress-relieve in service after the 
overload test In such cases there 
is no overload test after stress relief, 
and the practice is condoned by 
virtue of the fact that the credit 
for stress relief is not taken in the 
joint efficiency 

Actually this practice violates the 
code—-which requires that, when 
stress relief is mandatory, the over 
load test shall be performed after 
However, the fact that 
it is relatively common practice to 
Stress-relieve in service led the au 
thors of this paper to treat the 
ASTM A-285 and A-201 vessels in this 
manner No cost was included for 
field stress relief 


stress relief 


On the other hand, the cost of 
field stress relief has been included 
in all vessels constructed of ASTM 
301-B. It is our considered opinion 
that stress relief should always pre- 
cede the overload test on any vessel 
constructed of this or any other air- 
hardening material In such cases 
it is not just a matter of relieving 
residual stress, but it is also a matter 
of heat-treating the weld metal and 
fusion zone so as to attain adequat« 
ductility In many cases there may 
be insufficient ductility in the “as 
welded” condition to permit the over- 
load test to be passed safely We 
urge caution in the continuation of 
the practice of stress-relieving in 
service when air-hardening steels ar: 
dealt with 


Cost Considerations 


The cost information shown herein 
is relative. The cost of the internal 


ly insulated vesse] which operates at 
a metal temperature not in excess of 
650° F. has been assigned a value of 
$1.00. The estimate for the ASTM 
A-201 vessel at 1000° F. has been 
omitted. Its shell thickness of 3 in 
places it outside practical considera- 
tion for field erection. At any rate 
it can be said that lack of experience 
in this range would render any cost 
estimate unreliable 

It will be observed that, in every 
case, the internally insulated vessel 
of mild steel represents the lowest 
cost for the field-erected reactor. The 
degree of cost advantage depends on 
the cost attributed to insulation. For 
those who believe that external in- 
sulation is also necessary, the cost ad- 
vantage may disappear 

It should also be pointed out that 
the lower first cost of the internally 
insulated vessel may not necessarily 
recommend it as the best solution 
The authors have already professed 
inability to discourse on the merits 
of the various alternatives, but there 
are certain factors which should be 
mentioned. There is the matter of 
erosion; there is also the problem of 
loss in efficiency which results from 
the deposition of carbon on the inside 
surface; and furthermore, there is the 
possibility of which is 
caused by condensation against the 
cooler shell Useful life and possible 
maintenance of insulation may also 
be factors 


corrosion 


Without any attempt at evaluation 
of these and other factors, it is suf- 
ficient to point out that the proper 
choice may involve more than first 


cost 


Shop-built Vessels 


Fig, 2 shows similar information 
for the shop-built vessel. In this 
case we have adhered strictly to the 
API-ASME code in all respects. In 
view of the foregoing discussion, it 
would appear that no further dis- 
cussion is essential to the interpreta- 
tion of the data shown 


Welding Problems 


Mention is made of the problems 
inherent in the welding of 1% chrom- 
ium, 144% molybdenum steel, such as 
the ASTM A-301-B in the cost tables 
and it is brought out that there is 
no extensive experience background 
in the construction of vessels with 
this type of steel. It was found im- 
possible to outline any definite weld 
ing procedures. Work in this field 
is being carried on by Chicago Bridge 
and Iron Co. and other agencies, and 
it is expected a great deal more will 
be known about the subject in sev 
eral months 
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Electric Motor Lubrication 


One refiner's five-year test indicates bearings with 


sealed lubrication have low maintenance requirements 


LTHOUGH not here yet, the 
when 
grease cups and grease guns can be 
eliminated as electric motor mainte- 
nance equipment 

A five-year test with 37 motors 
ranging from 7.5 to 25 hp., com- 
pleted recently by Atlantic Refin- 
ing Co. indicated this probability 
Seeking to determine whether stand 
ard, totally-enclosed “off-the-shelf” 
motors can operate continuously for 
five years on a single greasing, the 
company believes its test results lend 
considerable support in that direction 

However, the test showed that five 
years is too long a period for mo 
tors in that kind of service to run 
on the single lubrication, at least 
when a sizable reduction in bearing 
failures is required. On the other 
hand, continual improvements ar 
being made in lubricants and in bear- 
ings and bearing housings, which are 
expected to have a hand in future 
progress 

Although results were not conclu- 
sive, the firm’s Port Arthur refin- 
ery has now initiated a permanent 
program with motors through 25 hp 
capacity, scheduling them for three- 
vear lubrication intervals 
engineering 
interval 


time may come soon 


From an 
standpoint, the shorter 
sufficiently on the 
conservative side and is 
mended at present 

The hp 
a major portion of motors in use in 
a refinery. At Atlantic’s Philade! 
phia refinery, 85°) of the total num 
ber of 2,454 motors is in this range 
of capacity. This figure does not take 
into consideration a current plant 
expansion program, which should 
louble the total KW de 
mand, but no marked deviation from 
the percentage figure 


seems 
being recom 


range selected represents 


more than 


anticipated 
The motors under test were in 
talled on catalytic cracking units 
20 at Philadelphia and 17 at Port 
Arthur. All were of manufacturers 
standard construc 
tion (General Electric Co.) with clas 
A” insulated 


explosion proof 


windings cast-iron 
frames, and grease-lubricated stand 
ard Annular Bearing Engineers Com 

ittee No. 1 bearing 

For accuracy in the data, the 
isual drilled and tapped hols r 
housing for field lubrica 
omitted. This eliminated the 
possibility of someone's 


the bearing 
tion was 
removing the 
the bearing 
makes, were 
factory with mfgrs.’ 
standard ball-bearing grease 


plug and regreasing 


Bearings, of various 
vreased at the 


oxida- 
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tion-inhibited. Each housing was filled 
about three-quarters full of grease 
Motor and grease data follow 

MOTORS 
Number Hp. Speed 


600 


604 
GREASE 


KOH /¢ 

KOH 0 
F mir 200 
100° F., se 20 to 4m 
tency, mn \STM [217 4 
Motors operated continuously ex 
cept for process unit turnarounds 
over a five-year period (40,000 hrs.) 
Inspections were made on one mo 
tor at each refinery during each turn 
around intervals), 
at the manufacturer's local service 
shop in presence of Atlantic engi 

neers and factory representatives 
Motors received absolutely no 
maintenance other than yearly clean- 
ing of the frame, 


(about one-yeal 


unless signs of im 
pending failure appeared. However 
dirt accumulating on the frame, in 
the fan enclosure, and in the ventilat 
ing slots between annual cleaning pe 
riods caused motors to operate in 
varying degrees of cleanliness and 
consequently, with different quality 
of ventilation. This 
of determining the relative effect of 
resulting increase of operating tem 
perature on lube and bearing lift 

As a matter of fact, through a mis 
motors at Port Ar 
thur were not cleaned at all for the 
first three years. The end shield un 
der the fan and some of the venti 
lating ducts became coated with 
to 14 in. of adhesive oily dirt, there 


provided means 


understanding 


by reducing heat transfer from the 
frame 

It is significant to note that all 
four bearing failures or imminent 
failures from lube deterioration which 
wcurred during the five-year test 
vere on fan end bearing and three 
if the four were on Port Arthur mo 
tors 

Inspection of the motors consisted 
in removing each end shield and not 
ing condition of grease and bearing 
without removing bearings from the 
shaft. General checks on the winding 
letermined whether oil had entered 
the stator frame. Checks were also 
made on whether bearings had turned 
in their cartridges as well as for 
dirt and contamination No new 
grease was added except where com 


plete replacement was necessary, and 


care Was taken to prevent dirt enter 
ing the original grease 

If a bearing appeared rough and 
had to be removed from the shaft, 
the inner race was assumed to be 
disturbed and it was necessary to in 
stall a new bearing with new greas¢ 
The test of that particular motor 
was considered ended or beginning at 
that point depending on length of 
service 

At the completion of the five-year 
period, all bearings and samples of 
grease from each bearing were sent 
to the manufacturer's laboratory for 
detailed analysis. Motors were re 
habilitated with new bearings and 
returned to service 

Conclusions reached by Atlantic as 
a result of the program, in addition 
to those mentioned above, were 

3oth greases and bearings will need 
continual improvement in formulation 
and design to meet the rigors of 
five or more years of constant motor 
operation in refinery service, and at 
3600-rpm. It is felt this improve 
ment is definitely coming 

tefiners should not be satisfied un 
til they can obtain motors which can 
be installed and forgotten, except for 
exterior cleaning. The best way to 
lick the 
nance Is 
nate it 


motor mainte 
to do all possible to elimi 
Periodic cleaning is not dif 
ficult to regulate and is extremely 
important for proper operating tem 
perature and the resulting lubricant 
life. Proper lubricating on the other 
hand, ha been one of the refinery 


problem of 


maintenance engineer's perennial 
problems 
teducing maintenance by improved 
design, better lubricants, and 
gy material i made possible 
mall way by use of totally en 
closed frame construction, Except 
igns of oil leakage into 
frame every motor invol 
t came through with wine 
that looked like new 
observation lends further sup 
Atlantic’ 


or exclusively in refinery 


policy of using thi 
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MAGNIFICATIONS AT 12,000X, as in this electron micrograph of 


of calcium 
high-pressure greas¢ are just one example of 


Optics in Petroleum Processing 


An authority reviews uses of infrared, ultraviolet, 
emission spectroscopy, and related optical devices 


By PAUL D. FOOTE, Executive Vice President Emission spectroscopy, for ex 
Gulf Research & Development Co. ample, is useful in four of the major 
activities of an oil company—explora- 
tion, production, refining, and prod 

cy" ICAL principles and = equip- digital computing machines have uct development. 
ment have become vitally im- made possible outstanding develop- An important application of emis- 
portant to many operations in the ments in ail fields of engineering and sion spectroscopy to refining is the 
petroleum industry At present, the pure science; modern optical instru- examination of catalyst to determine 
greatest concentration of such ap- ments available today are giving if it meets specifications Spectro- 
plications is in spectroscopy—emis- similar service to the oil industry scopic examination of samples is em 
sion, infrared, ultraviolet, and the A high school graduate, operating ployed for control purposes once the 
like many of today’s small, streamlined catalysts are put into use. The trace 
Although the oil industry has not instruments, can furnish more data elements, such as vanadium, iron 
contributed materially to the devel- than a whole roomful of equipment and nickel occurring in crude oil and 
opment of optics, it has during the requiring—only a few years ago its fractions, may build up on the 
past few years utilized and adopted scientists at the doctorate level. The surface of the catalyst and destroy 
most of its instrumental techniques application of spectroscopy to the oil its selectivity. These conditions are 
Optics is looked upon as a tool rather business has taken place mainly dur- determined by spectrographic analy- 
than a subject for research Just as ing the last decade sis of the powdered catalyst with 
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graphite in the electric arc, thus per- 
mitting control and mitigating pro- 
cedures 

For product development, the emis- 
sion spectrograph has countless uses 
Many samples of engine deposits and 
sludges are examined each week, The 
t provides a rapid deter- 
mination of metalic or inorganic ele- 
ments that may be present Such 
nformation may indicate what ma- 
erials or combination of factors are 
responsible for the formation of en- 
gine sludge and varnish 

Most quality lubricating oils are 
enriched with additives or metallo- 
organk compounds 
tests for the metallic element of the 
additive, such as barium or calcium 
ire employed for determination of 
the presence of the additive accord- 
ing to specifications, or in studies of 
the expenditure of the _ additive 
through prolonged use of the oil and 
deposition on filters 


echnique 


Spectro copic 


As one of a thousand examples 
that might be cited in solving cus- 
hydrauiic oil 
spinning equipment in the 
textile industry failed to give the de- 
ired service. Spectrographic analy- 
the used oil showed the pres- 

f copper Copper salts are 
xidation promoters leading to 


tomer complaints, a 
ised in 


formation Investigation of 
the nstallation howed that copper 
vas being worn from the faces of 
clutch pl When these plates were 
replaced with other 
trouble disappeared 


material, the 


emission spectroscopy, at least from 


A relatively new development in 


the routine operational point of view 

the flame photometer that provides 
the emission spectra of materials in 
olution The fluid, which may be 
either aqueous or nonacqueous, is fed 
at a definite rate into a controlled 
flame, and the spectral line intensi 
ties are measured photometrically 
with a high gree of precision and 
sensitivity method is useful 
for brines, for oils containing metal 
le additive and for the direct de 
termination of tetraethyl lead in 
oline 


gas 


Infrared spectroscopy embraces a 
wide field ranging from rapid routine 
analyses of gas samples by high 
school graduates to the solution of 
lifficu.it physical and chemical re 
search problems by personnel at the 
doctorate level The C, hydrocar 
bons, the butanes, butenes, and buta- 
dienes, are very important gases in 
certain phases of petroleum refining 
and the production of synthetic rub 
ber Previously, such mixtures wert 
analyzed by fractional distillation 
Infrared reduces the 
ime required by a factor of 1/7 and 
furnis much more precise result 

in the 


technique 


identification of 
isomeric compounds. A 
in the mixture has a 
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unique absorption spectrum, it is pos- 
sible to select a group of different 
wavelengths, each of which is dom- 
inated by the absorption of a par- 
ticular compound. The observations 
provide the basis whereby the ex- 
perimental data are utilized in a sys- 
tem of linear homogeneous equation 
the coefficients of which are the ab- 
sorptivities of the various compounds 
at the different waveiengths 

These equations, forming a deter- 
minant, may be solved by ordinary 
algebraic methods for the concentra- 
tions of the individual gas compo- 
nents However, the use of analog 
and digital computers is becoming 
routine for handling such matrices, 
especially in the corresponding situa- 
tion presented by mass spectrograph 
analyses where as many as eighteen 
unknown vairables may be accurate- 
ly delineated 

The same general procedure is 
used for the analysis of mixtures of 
liquid hydrocarbons such as gasoline. 
The gasoline is divided into relative- 
ly close boiling cuts, each of which 
may contain up to ten compounds 
From the absorption spectra, the 
concentration of every component is 
determined 
other 
methods find such 
particular 


Catalytic reforming, and 
refining 
inalyses of 


newer 
importance, 


because the primary aim is to effect 


) 
molecular rearrangements and 
branched chain structures of higher 


octane number With a few hours’ 


work, each distinct molecular species 
in the reaction products can be rec- 
ognized by its 


absorption apec- 


trum Positive identification by 
chemical means involves time-con- 
suming fractional separations, boiling 
or melting point determinations, re- 
fractive indices, and other proce- 
dures 

The American Petroleum Institute's 
catalog of standard spectra prepared 
and maintained under the direction 
of Dr. Frederick D. Rossini, original- 
ly at the National Bureau of Stand- 
ards and now at Carnegie Institute 
of Technology, serves as the library 
of information for this type of an- 
alytical investigation 

A particular atomic grouping may 
be responsible for a certain portion 
of the infrared spectrum of the mole- 
eule in which it occurs. Such a con- 
dition permits the determination of 
group types For example, the car- 
bonyl group provides ubsorption in 
the 5.5-6 ,, region for all molecules in 
which it occurs 

Analysis by class of compounds is 
often desirable in petroleum chem 
istry, as, for example, the determina- 
tion of the olefins present in a gaso 
sine There are five different types 
of aliphatic mono-olefins, each of 
which possesses a characteristic ab- 
whereas by purely 
differentiation is im 


orption band 
chemical means 
po ible 

The fact that 
grouping posse 
quencies that are 
dependent of the remainder of the 
molecule provide a powerful tool for 
the determination of molecular struc 
ture The spectroscopist obtains the 


definite 
absorption fre 


atom 


approximately in 


infrared spectrum and then proceeds 
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TRANSMITTED ENERGY 


Infrared absorption spectra in the hydroxyl re FIG, 2—-Ultraviolet absorption spectra of a constant con 


gion for phenols of three classes centration of phenol under different ionization conditions 


te nterpret it in terms of known ly hinders strong hydrogen bonding fractions are now routinely analyzed 
itomiec grouping When this in The upper curve is for a hindered for the lighter aromatics through the 
formation ji correlated with the phenol Note that it displays oniy xylenes by ultravio.et absorption 
chemistry of the material, it is often the absorption of free or nonbonded These comprise benzene toluene 
ufficient to establish its structure hydroxyls. The two ortho-substitut ethylbenzene, and the isomeric xy 
such work is a tool for the chemists ed t-butyl groups sterically hinder lenes. Each possesses a characteris- 
n their yntheses of new petroleum the forming of even weak hydrogen tic absorption spectrum, and char 
additive ind chemical compounds bonds The concentration in each icteristic frequencies may be chosen 
Chemical research finds infrared case iS approximately 0.7 mole /liter for each by the method already de 

pectroscopy p.aying a fundamental From absorption studies of a broad scribed for the infrared analysis of 
rol For example, we have found class of phenols and data on the ab gas mixtures Th procedure 
that some phenols substituted with sorption of the hydroxyl group, it quite simpl The gasoline 
large alkyl groups in both positions was shown that the large alkyl sub into several fractions, each of 
ortho to the hydroxyl group wer stituents on the ortho-positions ster may contain severa: aromatic 
oxidation inhibitors of exceptional ically hinder the reactions and ef fractions may then be ana 
poteney However, phenols of thi fects normally exhibited by hydroxyl high school graduate with 

quite anomalous in their groups Thus there was provided a diture of less than on 

compared to impler ound exp.anation of the anomalou ample 
id there was even the que properties of these phenols and also In the higher boili 
whether they were actual iluable information relative to the number of aromatic ¢ pounds in 


rv perhaps ethers, (Fig 1) nteractions of polar molecules creases rapidly, and the spectra ar 
lower curve in the chart i Organic compounds displaying ul too similar to allow ana.yse 
an unhindered phenol Note that traviolet absorption gen rally possess dividual Species However! 
present. The one on a relatively high degree of unsatura been found that certain clas 
to the free or non tion. The others are transparent to ess such similar pectra 
group and = the this region of wavelengths alyses may be made for te 
me on the right is dus Phi : an ideal situation for pe trations by classes. Thus 
which are members of troleum technology Aromatic mate ranges above the xylene 
lecular hydrogen rials are highiy unsaturated and con may be analyzed for the 
titute an important class of useful titued aromatics as a 
curve is for a partial hydrocarbons. Their determination by ortho and meta di-sub 
phenol It also possess ultraviolet absorption methods ha nati as a class, and 
the one on the left due to been of great aid to petroleum pro ub-classes of para-subs 
nonbonded hydroxyls and essing For exampl the power mati 
one on the right due to hy ivailable for take-off of an airplane Today the plastics industry obtain 
vled hydroxyls The lat with a reciprocating engine depend much of its raw materials from pe 
eak and only slightly shifted to a large extent upon the concen- troleum refineries. Important among 
onger wavelengths as the t-butyl tration of aromatics in the gasolin« these are benzene, para-xylené and 
on the ortho-position effective Gasolines and similar petroleum tyrene, the latter being the basic in 
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gredient of polystyrene The plastics 
industries require these materials in 
high purity, and ultraviolet spectros- 
copy is widely used for control an- 
alyses and purity assay. These op- 
erations can be performed very rap- 
idly in contrast to alternative chem- 
ical tests 

An interesting extension of ultra 
violet absorption analyses for aro- 
matics is the determination of 
phenols in gasolines. These occur in 
relatively small concentrations, and 
their absorption is entirely masked 
by the absorption of the aromatics 
However, it is important in studies 
of storage stability of gasolines to 
determine the phenol content § ac- 
curately. In this case, advantage is 
taken of their ionization and solubil- 
ity, in ionic form, in an aqueous al- 
kaline phase, (Fig. 2) 

The letters on the chart refer to 
the amount of NaOH in the solvent 
as A——pure water B—5 10 
mole /liter f Neoe: C—] 10 
mole /liter NaOH; D—+ ‘ 10 
mole /liter NaOH: y 10 
mole /liter NaOH g ) 10 
mole /lite NaOH; 10-* 
mole /lite NaOH 10 
mole /liter of NaOH 

Curve A is. the spectrum of 
un-ionized phenol, whereas curve H 
is the spectrum of the phenolate ion 
The other curves are for solutions 
containing both the un-ionized and 
the ionized forms 

The gasolines are washed with an 
alkaline solution which is then ex- 
amined for its ultraviolet absorption 
due to the extracted phenols in ionic 
form. Such an analysis may be made 
rapidly and detects very small 
amount of 


quite 


phe nols 


Another example of the se.ectivity 
for ultraviolet absorption because of 
unsaturation is in the analysis for 
the diolefin, butadiene Because of 
ts high degree of unsaturation, it is 
molecular 
ultra 
Furthermore, its 
This al- 


streams or mixtures to be 


the only pecies of its 
weight 


violet absorption 


range that 


possesses 


absorption 1s very 


low vas 


trong 
iccurately analyzed for butadiene in 
i short time In addition, it permits 
nixtures to be analyzed for extreme 
mall concentrations of butadiene 
a result ultravio.et absorption 
has been of great value in that seg 
ment of the petroleum industry con 
cerned with the 
thetic rubber 


production of svn 


Although not as powerful as infra 
red spectre 


copy tor the 


purpose, ul 
traviolet examinations play an im 
portant role in the determination of 
molecular structure particularly 
when applied in conjunction with the 
former As a relatively high degre 
of unsaturation is generally required 
for a molecuie to possess ultraviolet 
ibsorption, the presence of the lat- 
ter immediately classifies the mate 
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rial with regard to its unsaturation. 
A product of unknown structure as 
synthesized or as extracted from a 
crude or petroleum fraction may be 
examined for its ultraviolet spectrum, 
and immediate information is avail- 
able regarding the presence of such 
structural groups as a benzene ring 
a naphthalene structure, 
diolefin groups, etc 


conjugated 


An example of a research applica- 
tion of ultraviolet absorption may be 
found in the study of the ionization 
behavior of certain water soluble ma- 
terials such as the phenois secause 
of the electrostatic interaction of an 
ion with its environment, the ultra- 
violet spectrum of the ionized form 
of a material is shifted in wave 
length from that of the un-ionized 
material In both cases the concen- 
trations may be directly inferred 
from the intensities of absorption 
This information plus the independ- 
ently obtained pH of the solution may 
then be used to calcualte the disso- 
ciation constant for the material 


Raman spectroscopy has not been 
used extensively in the petroleum in- 
dustry because of experimental dif 
ficulties However, with the major 
improvements now in the process of 
development, photomu: 
tiplier detection system for the direct 
measurement of 


such as a 


spectral intensities, 
there is little doubt that this power- 
ful tool will become an 
analytical adjunct 


important 


taman spectroscopy has been used 
petroleum 
analyze for aromatics and olefins. In 
certain impor- 
tant vibrational frequencies that are 
inactive to infrared radiation but 
which can be excited by the Raman 
technique The method offers a val- 
uable compiement to infrared ab- 
sorption for the determination of 
molecular structure and for 


in some laboratories to 


molecules, there are 


special 
Among the lat- 
involving aqueous so- 
lutions that can not be handled by 
work in the infrared 


analytical problems 
ter are systems 


Automatic sampling and control 
systems are a development in optic 

that started 
have grown very rapidly since, main 
ly taking the form of using automat 


during the war and 


c optical instruments to analyze a 
process stream for a particular com 
ponent. The 
continuously 


ana.y information 1} 
recorded with a stand 
ard recorder, or it may be 
control automatically the proce 


yielding the 


used to 


stream being analyzed 
The most important 
instrument is the infrared pas an 
This device utilize infrared 
ibsorption effects a described earl 


among such 
alyzer 
ler However it does not achieve a 


light 


beams 4S is done in a spectrometer 


pectral decomposition of the 
Rather, it uses a filter principle, and 
in simplest terms it may be said to 


achieve an analysis for a particular 


component by comparing the absorp 
tion exhibited by the sample gas with 
the absorption of a standard refer 
ence gas. The unbalance in absorp- 
tion is detected electrically, ampli- 
fied, and fed into a recorder or an 
automatic controller 

These devices have been engineered 
so that the optical sensing element 
may be located in the refinery ad- 
jacent to the processing equipment 
while the recorder may be some dis- 
tance away in the instrument and 
control room. 


These analyzers are very impor- 
tant to systems where the concentra- 
tion of a single component is a cri- 
terion of performance for a partic- 
ular process unit An exampie oc 
curs in the production of high oc 
tane gasoline by alkylation In this 
isobutane is reacted with 
butylenes to give the high octane 
gasoline called alkylate. The latter 
is then stripped by fractional dis 
tillation of first the C. and lighter 
components in a depropanizer, and 
then of the butanes in a debutanizer 
The gas from this unit comprises a 
mixture of iso- and normal butane 
which is then 
butanizer 


process, 


separated in a de-iso 
This separation is important as 
difference in the 
value of these two gases. The bu 


there is a large 
tane is of use only for fuel gas or 
vapor pressure require 
gasoline whereas the iso- 
valuable to fed back to the 
reactor as a component for the fur- 
ther production of high octane gaso 
Jine 


to raise the 
ments of 
butane is 


If the de-isobutanizer tower is 
functioning poorly, a 
amount of money may be lost if the 


isobutane passes into the normal bu 


considerable 


However, an infrared 
gas analyzer can be used on the 
tream to measure continuously the 
concentration If it goes 
too high, the operating characteris 
ties of the 
either by 


tane stream 


isobutane 
tower may be changed 


automatic control equip 
ment or by an operator to regain the 


separation efficiency 


Another example of application of 
uch devices is in the analysis of flue 
gases from catalytic cracking units 
After catalyst is used for a time in 
i cracking operation, it loses its ac 
tivity because of the deposition of 
coke It is regenerated by burning 
oft the le po ted carbon and the 
yaseou discharge from this reacti 

called flue gas A 
knowledge of the 
hiox de and carbon monoxide concen 


ation proce 
ontinuous carbon 
tration in the flue gas is useful in 


determining the amount of carbon 
removed by 


ingg the 


burning and in estimat 
residual carbon deposit, The 


infrared gas analyzers are particular 


ly desirable for such continuous an 
alyses 


Instruments of similar basic prin 


HOT 
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zing ultraviolet radia 


been successfully em- 
where the con 
unsaturated ma 
buta- 


iromatic and 


il 
progres ) +; in 
making pos the 
of other types f 6in- 
r automatk and 


eneral 


analysis 


ple a recently reported 
refractometer which gives 
changes of in- 
low as 0.0001 
this 
as to allow its 
plant loca- 
lication has been the 
| of a distillation 

parating hexane 
\ most fundamental and important 
ipplication of optics is in the calcu- 
ation of thermodynamic functions 


viications of 
efraction a 

Furthermore, de- 
neered 


process 


data 
when 
Wa undertaken by Rossini 
zer a American Petroleum 
Project 44, practically no 


odynami 


trom pectroscopk 
this work 
and Pit- 
Institute 
accurate 
available 
compared 


pone year igo 


thern data were 
ocarbons as 
compounds 
situation is completely 
unquestionably the 

ate and extensive data 
or the hydrocarbons. Free 
heat « 
functions of 
available 


of formation, ipaci- 


ind enthalpies as 
mperature are presently 
than 210 hydrocarbons in- 
olefins, diolefins 


r more 


udit paraffins 


| 
CH 3 CH3 


and aromat- 


LOOK 


naphthens 

most cases to 

These data 
timable value in re 


have proved of ine 
and 


numerous 


earch 


engi- 
neering development on 
petroleum uch as isomeri- 
aikylation polymerization, 
dehydros 
Today, res 
for < 
hydrocarbon 


processe 
zation 
hydrogenation 
matization, et 


enation, aro 
arch on 
a new onverting one 
class of into a 
sirable class of hydrocarbon product 
eldom undertaken in the petro- 
leum research laboratory until a pre 
liminary study cursory, 18 


of the pertinent thermodynam- 


process 


more de- 


however 
made 
ic data 

It is to be 
emergence of the 
try into the attractive field of petro- 
chemicals, the invaluable thermody- 
data on the principal types of 
will 
information 

statistical 


hoped that, with the 
petroleum indus- 


nami 
hydroc 
available Much of 
will be provided by 
method of calculation 
troscopic data 

Another valuable, though less ele- 
gant, application of optics has been 
the accelerated 
stability tests in which petroleum 
fractions such as fuel oils or lubri- 
cating oils irradiated with visible 
or long wavelength ultravioiet light 
n the absence of air or 
oxygen 

Such tests are not 
standard A.S.T.M 


derivatives become 
this 
the 


based on 


irbon 


spec- 


widespread use of 


are 
pre sence o;Tr 


in the 
pet ro- 


included 
tests on 
but have been used 
time as valuable re- 
Instability of the prod- 


leum products 
time to 


tools 


from 
earch 


is usually ndicated 
high molecular 
resulting 
re- 


uct under test 
by the formation of 
weight resinous 
condensation 


deposits 
from and oxidation 
actions 

? t 


near ultraviole 


indicated by 


Strong visible or 
light absorption, as 
rather 
hydrocarbons It is lim- 
compounds 
bond 

double 


co.or, is a rare phenomenon 


the 
almost 


among 
ted 
containing 
i alternating single and 
bonds 


entirely to 


conjugated double 


carbon-carbon 

Characteristic organic 
compounds with double 
bonds include the following principal 
aliphatic, such as C,H. lyco- 
cyclic non-aromatics, such as 
azulene, C,H cyclooctatet- 
raene, and CH dimethylfulvene 
and aromatics, such as C.H.., naph- 
and C_H.,,, 
Besides showing 
sorption, these 
have 
the chemists 


‘ xamples of 
conjugated 


type eg: 
pene; 
G,,H,, 


thacene, pentacene. 

light ab 
conjugated hydrocar- 
been recognized by 
as particularly re 
They known to 
affinity for so-called 
hydrogen 


trong 
bon iong 
active 

have 


materials are 


i marked elec- 
trophili« 
ind 
like 


reagents ions 
other atoms, 
oxygen, halogens 
ides which 
They are 
idation and, in 
bility test 
not 


are elect 
especially su 
accelerates 
ybably 
only for 


but 
, 


ing over-all 


tion also 


: chemi 

Recently these conjugated 
carbon systems have attract 
siderable attention fron 
ts It 
investigators 
which the 
bonds 

gas in a 


been sh 
that a 


electron 


copi has 
eral 
el, in 
double 


electron 


are considered 


one-dimensional 
space corresponding approximately to 
the length of the 
factorily explain the 
and intensities of absorption of linear 
hydrocarbons Such a 
accord with estab 
the regard 
le resonance or oscillat chat 
the double 
systems It is 


mo.ecule, can sat- 


ire que ncies 


conjugated 
Is in 


model! well 
lished 
ing tl 
icter of 
gated 
the Sommerfeld model of a 
mensional metal and is closely re 


lated to modern theories of the struc- 


ideas of chemists 
ing 
bonds in conju- 
also, in « 


one 


semiconductors It is entire- 


tudy of the 


ture of 
ly possible that further 
optical and 
these simple hydrocarbons 
light on the 
three-dimensional problems of solid 
state physics 


electrical properties of 
will 


omplex 


shed 


some of more ¢ 


Photochemistry in refining and pe- 
trochemical processing is a possibil- 
for the future of this field as ad- 


vances are made in optical engineer 


ity 


ing For example 

Isobutane C.\H 
in the presence of acidi 
combine to 
This 


isobutene CH 
catalysts 
CH 


alkylation, i 


and 


form isooctane 


process, known as 


PROCESSING, May, 1953 


PETROLEUM 





Optics in Processing 





sponsib.e for the production of high 


ctane aviation gasolins If, instead 
2,4,4-trimethyl pentans 
orm an octane of complete 


branched tructure 2,2,35,3-tetra- 
methyl butane, the research octane 
! ould be 130 instead 


ordinary 


blending value w 


f 100 for 


catalyst 


ooctane, but no 
which 
place 


known through 


such a reaction can take 


However t can be produced by 
mercury-sensitized photolysis of iso- 
butane Isobutane with a micron or 
so of mercury vapor is illuminated 
vith \ 2537 The excited mercury 

on collide 


transferring 


with isobutane mol 
energy that re 
sults in scission of the tertiary car 
bon-hydrogen bond that is about 1-2 
kilocaiories Weaker than the other 
nine primary carbon-hydrogen bonds 
of the isobutane molcule 


ertiary butyl radical and a hy- 
atom are formed, and the 
itom returns to the normal 
The hydrogen 


atom reacts 


i] isobutane moleculk 
a hydrogen 


ing molecule and 
ther tertiary 


butyl radical. Com 
the butyl radicals result 
red branched 
shown in Fig 


structure 
scheme 


rey quan 


all reaction 
extent of only 
order to break the 
bond 8&6 kcal are 
Utilization of 2537 
this purpose is very ef 
: yield ap 
vache unity If we had more ef- 
ficient ources of ultraviolet light 
ynthesis might be 
Photochemical re- 


i the quantum 


such a laboratory 
commercialized 
actions of this type may eventually 
play a role in petroleum refining and 
the petrochemical] industry as optical 
engineering advance 
Refractive index represents another 
optical property useful to the petro- 
leum industry 
occurring in 


Certain compounds 
rotate the 
plane of polarized light usually to the 
right but in a few instances to the 


petroleum 


left. Organic compounds showing op- 
tical activity are known to arise only 
through the 
isms, thus affording evidence against 


agency of living organ- 


any theory of the inorganic origin of 
petroleum At least one of these op- 
tically active compounds has been 
isolated with a composition approxi- 
mating C_H 


has not 


While its structure 
been determined, it is evi- 
lently highly naphthenic, possessing 
three » five condensed rings 

n to their use in the rou- 
tine control of laboratory operations 
index and 
persion are most important 
tie r the 


refractive retractive dis- 


proper- 
study of the composition 
and ion of hydrocarbon sys- 
ter mbined with other easily 


physical properties such 
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optical data permit evaluation of the 
proportion of paraffinic, naphthenic, 
and aromatic groups present in any 
petroleum fraction The Lorentz- 
Lorenz specific refraction formula is 
an additive relationship that allows 
for the calculation of molar refrac 
tions for individual molecules and 
molecular groupings 

Finally, several research and test 
methods should be mentioned at least 
by name, such as fluorescence, 
phorescence 


phos- 
, thermoluminescence, and 
analysis With the lat- 

aliquot parts of a pre- 
pared solution containing some metal 
ire treated with a color-forming re- 
agent, usually organic in nature, and 
the characteristics of the color as 
measured with a spectrophotometer 
or colorimeter are a known function 
of the concentration of the metal be- 
ing analyzed 


coorimetri 
ter techniqu 


X-ray fluorescence and absorption 
spectroscopy are finding an ever-in- 
creasing number of applications as 
nondestructive analytical tools. X- 
ray diffraction provides a means for 
determining structural changes, both 
reversible and irreversible, that oc 
cur with catalysts following heat 
treatment, chemica] transformations 
and other changes 
activity X-ray 
ployed for the determination of sul 
fur in hydrocarbons, and lead in ga 
oline We also determine the fluid 
distribution in rock samples by x-ray 
ibsorption in connection with inves- 
tigations of the flow of liquids and 
gases through porous media 


affecting catalytic 
absorption is em 


In chemical synthesis, it is neces- 
ary to know the molecular struc- 
ture of the 


tages of 


products in their various 
formation For example, 
important compounds’ might be 
formed from C,H,S, and accordingly 
the structure of this material has 
been recently determined by our lab- 
oratory This is a projected graph 
of electron densities in the unit cell 
Plots of this type are obtained by 
mathematical computation using the 
intensities and phases of x-rays scat- 
tered from the atoms in the unit cell 
that functions as a three-dimension- 
il diffraction grating 

Electron diffraction techniques pro- 
vide rapid and reliable information on 
the detailed 
film for 


tructure of a surface 
films resulting 
from corrosion or from an oil quench 
ing bath. Neutrons may also be dif- 
fracted by crystalline 


exampl 


structures in 
much the same way as electrons and 
X-ray Hydrogen atoms may be 
thereby directly located in crystal 
tructure although advanced 
echniques are beginning to show 
positive results on hydrogen with x 
ray analy 


recent 


The mass spectrometer, while per 


haps not an optical instrument, has 
uch in common with optical tech- 


que 1 applied to gas analy 


Many gas samples requiring four to 
six hours to analyze by fractional 
distillation may be completely an- 
alyzed by the mass spectrometer in 
less than 114 operator hours Of 
this time only a period of 15 minutes 
is instrument time 


This mean that one instrument 
hundred ga 
samples per week, and its use may 
be extended to liquid mixtures involv 
ing as many as 18 unknown Vari 
ables. For such complicated routine 
procedure, the signals obtained from 
the instrument may be automatically 
converted into digital form and fed 
into a digital 
that prints the analyses on tape or 
cards Such installations are costly 
but provide information that either 
could not be secured with desk cal- 
culators or would be impractical on 
account of the operating expense. 


can process” several 


computing mac hine 


Microwave Spectroscopy is perhaps 
the one final optical technique to 
call attention to Without exhaus- 
tive investigation, it appears that the 
first reported work was in 1934 by 
«(: E. Cleeton and N. H. Williams 
using 1.12-cm wavelength, a collimat 
mirrors, and 
measure 


ing system of parabolic 
an echelette grating to 
wavelength 

Pern ips 
region are not too far removed from 
the intrared to fall into the same gen 
eral category At any rate progress 
in this field, including work with hy 
drocardon derivatives, is so substan 
tial that it may soon be adopted by 
the petroleum laboratory as an addi 
tional tool for the chemists, and pos 
ss controls, It 
because of 


absorption spectra in this 


ibly for certain proce 
is worthy of note that 
controlled source and tuned detectors 
spectroscope has ex 
resolving 


the microwave 
sensitivity and 
resolving power is on the 
that of the 
sper trometer 


ceptional 

power Its 
order of 100,000 time 
best infrared grating 
But of course, the microwave and 
optical methods are complementary, 


not competitive, device 


This concludes an exhausting, but 
far from exhaustive, survey of the 
use of optic in the petroleum indus 
try Our industry is appreciative of 
the work of the scientists who have 
devoted their optical re 
earch, and of the fact that we have 
optical instrument in 
scientists’ 


lives to 


a progressive 
dustry that 
work readily available to the indus 
Finally, I desire 
many colleagues who 
preparation 
Norman 


makes the 


trial laboratori 
to thank my 
have a ted me in the 
of this report, especially Mr 
I). Coggeshall, Mr. C. W. Montgom 


ery, and Mr. Ralph D. Wyckoff 





Clad Steel in Petroleum Equipment 


Six “borderline” cases of when to use as well as 
when not to use this material in processing units 


By ALBERT HOERSCH, Jr. 
Lukens Steel Co. 


_ steels are a useful family of 
Amaterials whose properties are 
well-known to designers, fabricators 
and operators of petroleum and pe- 
trochemical processing equipment 
Whole books could quite properly be 
devoted to the subject 

However, clad steels are not a 
“cure-all,” and for some applications 
carbon better choice 
instance, the choice of a 
material depends basically upon the 


economic factors involved 


steels are a 
In every 


Decisions 
arrived at in border-line cases, and 
the reasoning behind those decisions 
are believed to be of greater inter 
est than descriptions of process units 
constructed according to general prac 
tice and “to the book.” 

The following six examples of 
equipment material selection are such 
border-line cases—where a multipl 
choice confronted the engineer. Tak 
en from the refinery 
engineers, they are of interest not so 
much for the engineering and cost 
factors involved as for the line of 
approach that should be followed in 
determining specifications 

Both 
rosion are included in these examples 
high temperature (usually above 500 
F.) and low temperature corrosion 
High temperature corrosion, where 
water is absent, involves attack from 
uch agents as sulfur, naphthenic 
icid liberated from the crude oil 
solvents like phenol and = furfural, 
ehlorine, and oxidation outside the 
equipment Below 500° F., water is 
generally present, and electrolytic cor 
rosion must be combatted 


notebooks of 


general categories of cor 


1—Caustic Regenerator 


soda regenerator, operat- 

F. bottom temperature 

to strip merecaptans from 

solution of sodium hydroxide 

The column was lined originally with 
6-in. wide Monel strip linings After 
leaks in the 
caused excessive 


a period of operation 
strip linings 
ion to the 
due to electrolytic 


corro 


carbon steel backing, 
action. The car 
bon steel column corroded at about 
60 mils/yr with somewhat higher 
corrosion rates where steam Was in- 
jected into the stripping co.,umn In- 
terruptions in the column's operations 
resulted in erratic treating operations 
and the 


consumption of excessive 


quantities of new sodium hydroxide 

tepairs to the strip lining were 
impossible to make, due to contami- 
nation of the Monel surface with 
sulfide deposits. These deposits caused 
excessive cracking of the strips when 
corrective welding was attempted, and 
it proved impossible to remove the 
sulfide satisfactorily from the Monel 
surface 

3ased on an evaluation of corrosion 
rates of various materials, the cost 
of emergency down time and the 
anticipated long future use of this 
equipment, it was decided to replace 
the column with a shell fabricated 
of 10° nickel-clad steel, equipped 
with trays and nozz.es of solid Mone! 

The new column has been in service 
since the latter part of 1950 It 
has required no maintenance due to 
corrosion, and emergency shutdowns 
have been completely eliminated 


2—Cracking Vessel 


A cracking vessel, handling hot 
naphthenic-base crudes with about 1% 
sulfur content, operated at approxi- 
mately 800°F. Built of carbon steel, 
this column corroded at a rate of 
37 mils/yr., and after some years of 
operation it became necessary to 
replace it 

The cost of a carbon steel column 
at this time, fabricated of 1l-in. car- 


bon steel, was estimated at $0.25 
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Steel Co., Coates- 
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0.275/lb., and from $11 to $12/sq. ft 

The cost of an equivalent 7/8-in. 
column, fabricated of 20%, Type 
105, stainless-clad steel, was estimated 
at $20/sq. ft. over the cost of car- 
bon steel construction 

Stainless-clad plate was selected for 
the replacement column, based on 
anticipated long-term application for 
the equipment and the existence of 
a tight refinery production schedule 
that made unscheduled maintenance 
shut-downs of the 
tremely costly 


equipment ex- 


The stainless-clad column has been 
in operation since 1947, and aithough 
minor repairs have been made to 
the internals and to one nozzle, other- 
wise uninterrupted service (except 
for scheduled shut-downs) has been 


maintained, 


3—Acid Sludge Process 


In one refinery, some small 1,000 
bbl., open-top, acid-sludge-processing 
tanks were originally constructed of 
lead-lined steel Cost of these lead- 
lined steel tanks was approximately 
$13,000 apiece, compared to $5,000 
for a similar unlined tank of carbon 
steel 

Considerabie difficulty was experi 
enced in maintaining lead linings 
sufficiently leak-free to permit op- 
eration of the Continued 


operation of the process was ¢ ssential 
t 


proc ess 


0 dispose of the sulfuric acid 
produced in the treatment of lubri- 
cating and sludge oil 

A study of the involving 
the neutralization and treatment of 
these sludges suggested a modifica 
tion which made it possible to elim 


ludges 


proces 


inate the lead lining Severe pitting 


and general corrosive attack, how 
ever, would occur on the .ower twe 
ft. of the shell, and on the flat bot 
tom plates of the tank. The lower 
two ft. of the shell was fabricated 
from Type 316 ELC, stainless-clad 
steel: the flat bottom from solid Type 
316 ELC, since welding could be done 
only on one side of the plates. Weld 
ing was done with 25-20 electrodes 
and Type 316 ELC backing strips 
were used in welding the flat bottom 

In this case, clad steel was select 
ed in preference to strip linings for 
the following reason The location 
of possible leaks that develop in a 
solid alloy steel tank 
section can be quickly pin-pointed 
and repairs completed in a minimum 
of time. With strip linings, finding 


clad steel or 
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the leaks may take several days. This 
potential de.ay was unacceptable for 
this particular installation 

When the 
after a period of service, an interest 


tanks were inspected 


ing point was brought out 


It is most important when work 
ing with low-carbon alloy or clad 
steels to avoid carbon pickup in Weld 
ing operations, otherwise carbon con- 
tent of the material may be dis 
Carbon steel fit 
up clips were used on this particular 
job without the knowledge of the 
supervising engineers After the 
plates were welded, these clips were 
chipped off, and the surfaces ground 
smooth 

It was found, however, that pit 
ting due to contamination had o 
curred wherever these clips had been 
welded to the stainless plates It 
was necessary to chip and grind these 
spots, fill the pits with 25-20 weld 
metal, and grind them smooth once 
more 


astrously increased 


The moral is that all sources of 
surface contamination such as 
grease, oily waste, dirt and carbon 
steel erection ciips should be carefully 
guarded against in fabricating cor 
rosion-resistant alloy steels 


4—Vacuum Column 


A vacuum co.jumn vapor inlet had 
a velocity of 2,400 to 5,000 fps. This 
21-ft. inside diameter column handled 
naphthenic-bearing stock with fair 
ly low sulfur content Erosion was 
a serious problem, and a number of 
different types of wear plates, in 
cluding clad steels, were experiment- 
ed with in an effort to reduce this 
attack 
ilong the periphery of the nozzle in 
let Clad steel wear plates, in this 
case, eroded more rapidly than car 
bon steel plates 


These wear plates were placed 


Carbon steel wear plates, varying 
fron ,; in. to 3. in. in thickness were 
finally selected in preference to clad 
steels The inlet nozzles, incidental 
vy, were coated with a hard-faced al 


} 
loy, Which has proved to be a very 


atistactory ( ion n this in 


5—Horizontal Settlers 


one case, where pent acid stor 
tanks and horizontal settler 


i sulfur 
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EXTRA FABRICATION COST & WIDTH EXTRA COST PER LB 


— hte —— 
100 110 120 130 140 
PLATE WIDTH, IN 


Fabrication cost by circumferential seam welding compared with 
width extra costs for 10°) clad steel 


momical solution was 


Monel-clad steel for uch hort-tern 
determined that the vessel corrosion-resistant lining in the heat 


to provide a 
ervice 
hould be fabricated of plain carbor exchanger and accumulator Strip 
teel with a corrosion allowan lining of these vessels Was consid 
compatible with anticipated ob ered and, particularly in the case of 
cence the condenser hell was discarded 


for the following reason 


Strip-lining had the disadvantage 


. 
6—Crude Fractionator 
J ude fractionator overhead | fit-up difficult and would require re 
denser and accumulator handled ign of the 
overhead product containing appre permit their insertion inside the Jin 
ciable quantities of water. H,S, HCl ‘ Monel-clad tee] 


‘ 


of irregu.ar interval service making 


condenser clement to 


eondenser! 
and = =© ime i The condenser ame these objection and 


Lhe 


econotinle 


u alloy-clad 


ndvantape 





Clad Steels 





FIG. 2 The steel side is welded fir 


In most shops, unless specifically 
equipped to put in strip linings with 
welding machines, it is 
more economical to fabricate ves- 
sels from clad steels. Strips used in 
strip linings are seldom wider than 
6 in., more commonly 4 in., and in 
addition to having welded seams, are 
slot-welded or plug-welded on 4-in. 
After linings have been ap 
plied, the vessel must be tested, leaks 
located, imperfect welds chipped out 
and repaired, and this procedure re- 
peated until satisfactory tightness is 


automatic 


centers 


achieved 


" radius 


fer 2 SING STEE ELECTRODE 
welded Note thot steel weld has 


nto the cladding 


st in fabrication with clad plate 


In fabricating a new vessel in the 
average shop, clad steels are gen- 
erally most economical, and have the 
further advantage of providing a 
smooth internal surface that is dif- 
ficult or impossible to obtain with 
strip linings 

Strip linings, however, are most 
economical to apply where a vessel 
has been fabricated of carbon steel 
and operating experience has shown 
that a small localized portion must 
be protected against corrosion 

The total cost of providing clad 
protection in this crude fractionator 





Table 1—Clad Steels Commonly Used for Refinery Vessels 


Corrosive Temp. °t 


te ga 
HK 


Stainless 


Nickel Monel Inconel 


Regular Regular 
Reguiar 
Type 


Regular 


PLATE PREPARATION for goges up to 3/8 


PLATE FIT-UP before welding Allow 3/32 in 
root gop to permit full penetration of alloy 


STEEL SIDE WELDED. Note root poss penetrated 
i MR 
back chipping on clod side 


CLAD SIDE WELDED with single poss after cleon 
ng with power-driven rotory stoinless stee! wire 
brush 


FIG. 3—Full alloy welds; recom 

mended for light-gage and small 

diameter vessels, not subject to cyclic 
or high-temperature operation 


yvverhead condenser and accumulator 
was approximately $4,000 Over a 
ix-year period, the annual saving in 
maintenance costs added up to bet 
ter than $5,000 Certainly 
instailation pays out in 282 days it 


when an 


can be considered an unqualified suc 


cess 


Clad Steel Properties 


The most economical solution to a 
corrosion problem may lie in using 
clad steel instead of a heavier car 
bon steel or a more expensive solid 
alloy steel, because of additional 
properties in the clad metal besides 
resistance Among these 
are: 1) mechanical propertic 
to or greater than the tensile 
trength of A-285, Grade C, flanging 
quality steel; 2) ease of fabrication 


corrosion 
equal 





Table 2—Thermal Conductivity 
of Materials 
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Clad Steels 





}) higher heat transfer rate than 
so1id stainless steel or stainless steel- 
lined vessels 4) lower alloy elec- 
trode costs; 5) greater plate widths; 
and 6) lower initial costs 

Alloy clad steel consists of a layer 
if corrosion-resistant metal—such 4@s 
nickel, Inconel, Monel, stainless steel 
or copper—-bonded permanently to a 
heavier backing plate of any desired 
ASME quality steel Cladding thick 
ne normally is 10 to 20°, of total 
plate thickness. But > varied 
from 5 to 50%, as desires suit op 
erating condition 

vical corrosives encountered and 
teels commonly used in pro 
vessels are indicated in Table 1 

comparison of thermal conductivi 
ties of several clad steels is shown 
in Table 2. Carbon steels have high 
er thermal conductivity than the 
tainless steels, particularly the au 
tenitic grades Therefore, stainless 
clad steels have higher conductivity 
than the solid stainless steels, as the 
table indicates 


Welding & Fabrication 


Savings can be realized in using 
extra wide clad steel plates, which 
are available up to 178 in. in width 
Width extras” are low in propor 
tion to fabricating costs; therefore 
using the widest possibie plates will 
cut costs, labor, and fabrication time 
A comparison of width extras and 
welding costs for 10% clad steel, con 
verted to costs/lb. of plate material 
used, is shown in Fig. 1 

In the case of a %-in. clad plat 
fabricated in accordance with U-6% 
requirements: at $12.25/ft., the extra 
fabricating cost when using two 48 
in. plates to make a 96-in. wide 
course by welding would be $0.087 
lb. A single plate 96 in. wide would 
cost $0.010/lb. in width extras, This 
results in a saving of $0.077/lb., in 
addition to savings in production 
time and manhours 

A single plate 108 in. wide would 
have a width extra cost of $0.015/lb 
The fabricating cost to join two 54- 
in. plates of 4-in. thickness, under 
U-69 construction, would be $0.043 
Ib., including $0.005 width extra. The 
saving with the single width plate 
would be approximately $0.028/Ib 





Table 6— Width of Chipped, 
Ground, or Gouged Groove, 
Clad Side 


Piate Gag 10% Clad 20° Clad 


I 


Table 3—Welding Electrodes for Clad Side 


bor covering exposed bor completing bor welding alloy 
Cladding steel with first balance to steel (welds not 
pass or layer oft weld exposed to corr.) 

1 » 25-12° 20, 25-1 


l 
i. 
1. 


1 





Table 4—Current Ranges Recommended for Alloy Electrodes 
Flectrode Chromium Steels Cr-Ni Steels Inconel and 
diameter and pure Nickel and Monel HONI-20¢ 6 

t 100-130 70-10 0-100 
go 130-170 100-146 110-135 

] l in 


+ 





Table 5—Alloy Electrodes for Corner or Tee Joints and 
Overlays on Steel 


( ladding Cladding Cladding 
Type Electrode Type Electrode Type blectrode 
400 25-20° 104 ELC 25-20Cb 16 EIA 25 20M« 
410 25-20° Os 25-20 Stainless 20 Stainless 2 
25-—20° 21 25-20Cb Nicke (ine 141 
25-20 7 : Lov ! N (ine 141 
>~20 se 5.26 ne Ineo) 140 
»-20 l , Incor ne 140 





A single plate 120 in. wide has a use of wide plate saves $0.036/Ib., 
width extra costs of $0.016/lb. Two pius savings in shop time and equip 
plates 60 in, wide, % in. thick, have ment use 
a U-69 fabricating cost of $7.71/ft., Fabrication and welding data are 
plus a width extra of $0.005/lb., and ummarized in Figs. 2 and 3 and in 
would cost $0.052/lb. to join This Tables 3, 4, 5, 6, and 7 





Table 7—Filame Cutting Clad Steels, Steel Side Up 
Table f e with natural ga propane For acetylene, use next larger tit 
Viate Cutting Speed Cutting Pressure Orifice 
(Cage, ins in. min min.-max (Oxweld) (Airco) 
Ibs diam., in diam., in 
7 0.04 0.0430 
6— § 0.04 0.0430 
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TO HELP YOU DESIGN FRACTIONATORS 


Stripping of Quaternary Mixtures 


By ROBERT R. WHITE 
Dept. of Chemical and Metallurgical Engrg. 
University of Michigan 


HE preceding papers of this series,(’,*) have shown 

that the behavior of stripping and rectifying col 
umns with ternary mixtures is similar to that with bin- 
ary mixtures in that 

1.-The product compositions are a function of the 
reflux or reboil ratio 

2 The value of the minimum reflux or reboil ratio 
depends upon the separation specified. 

3.-- At the minimum reflux ratio, the composition of 
the zone of infinite stages is a function only of the feed 
composition and thermal condition and is independent of 
the separation specified 

The ternary mixtures differed from the binary mix- 
tures in that the separation could be so specified that 
one of the end components (most or least volatile) 
would disappear at the minimum reflux or reboil ratio 
yielding a binary zone of infinite stages. Even so, the 
composition of the binary zone is dependent only upon 
feed properties and independent of the separation speci- 
fied except in so far as whether or not a binary instead 
of a ternary zone of infinite stages developed at the 
minimum reflux or reboil ratio. Further, it was dem- 
onstrated that fractionation from the binary zone fol- 
lowed a unique path fixed only by the feed properties 


Quaternary Mixtures 
The analysis of the distillation of ternary mixtures 
may now be extended to four-component or quaternary 
mixtures. Four components constitute the simplest mul- 
ticomponent system and the basic relationships which 
apply to quaternary systems apply in general to mix- 
tures containing more components 


It is convenient to represent the composition of qua- 


No. 3 in a Series 


ternary mixtures in a set of coordinate axes as shown 
in Fig. 1 where the mole fractions of three of the com- 
ponents may be plotted in the “x”, “y”’, and “z” direc- 
tions. Since the sum of the mole fractions must be unity, 
the locus of all possible quaternary mixtures is en- 
closed within the confines of a right angled tetrahedron 
as shown. Such figures are useless in making quanti- 
tative calculations but are invaluable in following the 
effects of various operating variables in distillation cal- 
culations qualitatively. Since the composition of a qua- 
ternary mixture may be represented by a point within 
the tetrahedron of Fig. 1, the location of equilibrium 
tie lines connecting the compositions of equilibrium liq- 
uid and vapor phases may be represented as illustrated 
by the line LV 


Material Balances 

Where it is necessary to make material balances for 
a distillation column in which constant molal overflow 
conditions exist, it is possible to represent such _ bal- 
ances by the “proportional segment” or “lever arm” 
principle just as in the case of the projected ternary 
enthalpy-composition diagram shown previously (Fig 
3, Ref. 1). In Fig. 1 for example, the point O represents 
the sum of streams A and B represented by the points 
A and B, the point O being located on the straight line 
AB so that the ratio of the stream quantities A/B is 
equal to the ratio of the line segments OB/OA. Thus, 
all of the operations pictured on the ternary composi- 
tion diagrams of the previous papers may also be rep- 
resented by solid diagrams such as Fig. 1 

Stripping Columns 

Consider the stripping of the saturated feed liquid 
containing components a, b, c, and d listed in the order 
of decreasing volatilities to produce a bottom product 
specified by fixing the concentration of the most vola- 
tile component in the bottom product, z,, 


The specification of the concentration of the most 


SPECIFICATION L( 
PLANE 


FIG. 2 
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Fractional Distillation 





SPECIFICATION 
PLANE 


olatile component in the bottom product is shown in 


constant, the point 


Fig. 2 by the plane drawn at 2 
I 


* representing the feed stream. At a reboil ratio of in 
corresponding to total reflux operation, as in the 
case of ternary mixtures, the overhead vapor composi- 
tion is the same as that of the feed, and stage-to-stage 
calculations may be begun with the overhead vapor 
using the same procedures as were outlined previously 
terminating at some point such as B, in the specifi 
cation plane 
At a finite reboil ratio it is necessary to assume a 
bottom product composition, calculate the overhead va 
por composition through a material balance using the 
fixed value of the reboil ratio and make stage-to-stage 
calculations to check the assumed bottom product cal 
culation. Such a completed calculation is illustrated in 
Fig. 3. As the reboil ratio is decreased, until an infinite 
number of stages is required, the bottom product com 
position shifts along a curve such as B,B to the point 
B in Fig. 4, which lies at the intersection of the equi 
libriun ie line through the feed point and the speci 
fication plane of constant 2a The zone of infinite 
stages and constant composition in such circumstances 
occurs at the top stage, equilibrium being reached be- 
tween the feed stream and the overhead vapor V; The 
value of the minimum reboil ratio is given by the rela- 





Table 1 


Feed 
Composition Overhead 
Com Mol Relative Vapor 
ponent Fraction Volatility Composition 
rif 
u 
Says 
0.415 
0.5625 0.277 
O.375 0.185 
0.25 0.124 


2.03125 1.000 


0.25—0.01 


0.415—-0.01 
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QUATERNARY ZONE 
oF 


NFINITE STAGE 


~ SPECIFICATION 
PLANE 


behavior 1 imiilar n all 


tive distance BF /FY\ This 
respects to that of ternary systems as illustrated pre 
viously 

Fig. 4 makes the calculation of the minimum reboil 
ratio self-evident. For example, if the feed stream con 
d having volatilities of 3.375, 2.25, 1.50 and 1.00, re 


spectively, and if the bottom product must contain a 


tains 0.25 mol fraction each of components a, b, c, and 


mol fraction of component a equal to 0.01, the calcu 
lation consists of computing the equilibrium vapor com 
position from the feed composition and evaluating the 
ratio of distances BF /FV, as shown in Table 1 


The specification of the concentration of the least 
volatile component in the bottom product, zy, is illus 


trated in Figs. 5, 6, and 7 


In Fig. 5, the bottom product specification is so fixed 
that the equilibrium tie line through the feed point F 
intersects the specification plane within the diagram at 
the point B,. The location of the bottom product at a 
reboil ratio of infinity, at finite ratios and at minimum 
reboil ratio is similar in all respects to the behavior i) 
lustrated in Fig. 4, the bottom product By, at infinite 
reboil ratio shifting to B, at the minimum reboil ratio 
along a curve B,B, in the specification plane. The zone 


of infinite stages and constant composition develops at 





Table 2 


(fom 
ponent 


0.209 376 2° 1.3365 
0.349 : f O&910 


0.442 O5040 


ik 


0.3235 0.426 0.9585 O5T0 
0.769 O300 0.4500 0.267 


1.066 0.274 0.165 
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QUATERNARY ZONE 


OF 
INFINITE STAGES 


SPECIFICATION 


PLANE *4B 


the feed stage and the value of the minimum reboil 
ratio is V,/B BLF/FV,., 

When the concentration of the least volatile com 
ponent in the bottom product is specified at the sam« 
value, 2), a8 the x, coordinate of the intersection of the 
equilibrium tie line through the point F with the bed 
plane, as shown in Fig. 6, the bottom product compo- 
sition shifts from the point By, at infinite reboil ratio 
to the intersection point B, at the minimum reboil ratio. 
This case is analogous to that shown in Fig. 2, Ref. 2 
for ternary systems, In this case, two zones of constant 
composition develop simultaneously as the reboil ratio 
is decreased to the minimum value. One of these zones 
occurs at the feed stage and, since the bottom product 
contains a zero concentration of component a, the other 
zone of constant composition occurs in the bed face of 
the diagram and consists of a ternary system as illus- 
trated in Fig. 6. The minimum reboil ratio V,/B is 


equal to the distance ratio FB,/V,.F. As outlined in 
discussing Fig. 2, Ref. 2, fractionation from the ternary 
zone of constant composition follows the two straight 
and parallel lines FL, and V; .V 

The calculation of the bottom product composition 
at total and finite reboil ratios is similar to that previ- 
ously discussed. The composition of the ternary zone 
of infinite stages may be calculated from the compo- 
sition of the bottom product B,, the minimum reboil 
ratio and Equation 1 


S (L/V 1) 2ip 
aed SV «aK, 


Equation 1 is solved by assuming various values of K, 
until the indicated summation is 1.0. 

When the concentration of the least volatile com- 
ponent in the bottom product, a2y,, is specified at a 
higher value than the 2, coordinate of the equilibrium 
tie line through the point F at zg, 0, the bottom 
product composition is determined as shown in Fig. 7. 
As the reboil ratio is decreased the bottom product 
shifts to the point B, at the minimum reboil ratio, the 
concentration of component a, in the bottom product, 
r.», reaching zero at the minimum reboil ratio. The 
point B. may be located by extrapolating the line 
V.L,Bp to the specification plane. The ternary zone 


vome ZONE 
.¢) 
INFINITE STAGES 


of constant composition is the same as that shown in 
Fig. 6 and may be computed from the feed point as 
described previously. The overhead vapor product V, at 
minimum reboil ratio may be located from the inter- 
section of the line B.F with the line V,;,V,. The path 
of the fractionation is shown in Fig. 7 and the reboil 
ratio V,/B, is equal to the relative distance BF /FV 
Consider now the case where the concentration of the 
least volatile component in the bottom product, 2#,,, is 
equal to the x, coordinate of the point of intersection 
of the equilibrium tie line of the ternary zone of con- 
stant composition of Fig. 6 with the line cd as shown in 
Fig. 8. As the reboil ratio decreases to its minimum 
value, the bottom product composition approaches that 
represented by the point B,, both components a and b 
disappearing completely at the minimum reboil ratio 


Since the bottom product at the minimum reboil ratio 
is now a binary mixture, a binary zone of constant 
composition develops along the line cd as shown in ad- 
dition to the ternary zone at L’,V’,. The path of the 
fractionation above the zone of constant composition 
follows the straight parallel lines FL’, and V,V’,, and 
L',.L, and V’,V,. The overhead vapor V, in Fig. 8 lies 
at the intersection of the line B_F in the line through 
VV’... The reboil ratio, V,/B is equal to the relative 
distance B,F/FV 

Where the concentration of the least volatile com- 
ponent in the bottom product, 7,,, is specified at a 
greater value than the x, coordinate of the intersection 
of the equilibrium tie line of the ternary zone of con- 
stant composition of Fig. 6 with the binary edge, the 
bottom product at the minimum reboil ratio will again 
be a binary mixture as shown in Fig. 9, both a and 
tun going to zero as the reboil ratio approaches the 
minimum value. Again the binary zone of constant com- 
position occurs along the line cd and has the same con 
centration as the zone shown in Fig. 9. The minimum 
reboil ratio V,/B is equal to the relative distance 
L,B,/L.V 


As fractionation proceeds up the column above the 
binary zone of constant composition L,V, along the 
path of the curved lines L.F and VV, until the over- 
head vapor V, is reached. This point lies on the curved 
line V_V;, and on the straight line B_F. 

It should be emphasized that in each of these cases 
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Bp 
* “CONSTANT xog 
CONSTANT x4, 


Vhich the binary infinite > When us 0.550 a ternary Zone of infinite stages 
S is the relative distance: develops as in Fig. 7, the point representing the bottom 
product lying on the extrapolation of the tie line in the 


(0.570 0) ternary zone, thus 


(0.426 Y) 0.000 


omposition in the binary zone of infinite stage 


now calculated from Equation 3 as shown in Tabk 
1 When 0.40, the feed tie line intersects the 


0.4126 (0.570 0.426) 0.070 


pecification plane as in Fig. 5. The bottom product 


composition is represented by the point of intersection 


(0.267 0.300) 
at minimum reboil ratio, thus by the proportionality os , 


imilar to Equation 2 


inimum reboil ratio is 
O.400 


(0.550 0.274) 

(0.274 0.163) 
0.400 

1 When 4 0.602, the tie line in the 

0.250 intersects the specification plane at a 
S, so that both the binary and ternary zone f infinite 
0.400 stages develop at minimum reboil ratio. The bottom 
product is given by a in Table 3 


0.250 


0.400 f (0.602 0.274) 


(0.274 0.163) 
1.000 


5 When 4s 0.800, the binary zone f infinite 
The composition in the infinite 


stages develops as in Fig. 9, the product being a binary 
the feed tie line and 


mixture in which a 0.200. The composition of the 
binary zone given in Table 3 permits the calculation of 
Kk (0.400 O.250) 


‘a (0.250 O.125) . (0.800 0.348 ) 
(0.348 0.2625) 
2 When a 0.442, the feed tie line intersects the 


specification plane at a 0 so that both the ternary Th 


surface shown in Fig. 10 represents all of the 
and quaternary zones of infinite stages develop at mini bottom products which can be made from a feed rep- 
resented by the point F. The upper edge of the surfac« 


in Table 2 and illustrated by Fig. 6 is bound by all of the products which can be made at 


mum reboil ratio. The bottom product is givea by 2 


total reflux. The boundary designated by the lines 
(0.250) dB’, B,F includes all of the bottom products that can 
O.415 0.250 be made with an infinite number of stages (operation 
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at minimum reboil ratio) 


The 


values of 2g 


lines in the surface 


drawn at 
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bottom 


constant yp and a 


direction of change in the composition of 


x. This 


systems 


products at specific values of a 


analogous to Fig. 4, Ref. 2 for 
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Again, when the 


centration of the 
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curious behavior previously shown in 
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ng statements therefore apply to sy 
ber of components greater than two 
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the 
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Refining in Mexico—Part Four 


$s operations 


Pemex Building New Lube Plant 


Modern solvent extraction facilities being installed 
at Salamanca to supply the lubricants and wax trade 


By D. P. THORNTON, Jr. 
Southwestern Editor 
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the refinery of 


two year old, 
Petroleos Mexi 
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1 lubricating oils 
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Aside from 
unusual fact 
plant 


technical details, ons 
about the new lube 
is that it is being financed by 
an issue of $20 million (U.S.) in Na- 
tional Savings Bonds, wherein the 
private investor is promised doubk 
his money back in ten years, Al- 
though such bonds have been used 
in Mexico for some time past to 
finance housing projects and agri- 
cultural ventures, this marks the 
first time an oil industry project 
has been so financed. The response 
from the public has been favorable 

In this connection, it should be 
pointed out that Pemex is not spon- 
soring the bond issue or selling the 
bonds; it is borrowing the money 
with the lube plant as security. Up 
to the present time, industry in gen- 
eral has not found it convenient 
to secure financial backing in Mex- 
ico as is done in the U. S., by loans 
from banks, insurance companies and 
other financial institutions. By rea- 
son of its ownership Pemex is not 
able to issue stock, another favorite 
method of securing capital in the 
U.S 


Current Operations 


The major processing units cur- 
rently in use at Salamanca are a 
McKee primary distillation unit of 
30,000 b/d capacity when charging 
enriched crude (26,000 b/d on de- 
propanized Poza Rica crude) and a 
Dubbs thermal cracking unit of 4000 
b/d capacity when charging gas oil 
(4540 b/d of a mixture of 1540 bbls 
residuum and 3000 bbls. of gas oil) 
Incorporated in the 
provision for 


Dubbs unit is 
stabilizing, de-ethaniz- 
ing and depropanizing of light ends 
in addition to the usual synthetic 
crude distillation tower 


A schematic block diagram of pros 
essing operations at 
shown in Fig. 1 


for the 


Salamanca is 
Quantitie shown 
various products apply when 
harging Poza Rica enriched crud 
while those in parenthesis are for 
stabilized crude operation only A 
typical day’s operation as indicated by 
tank gages is shown in Table 1. Ths 
plant then was producing only regu 
lar grade motor fuel and consequently 
was charging an excess over produc- 
tion of straight-run 


storage 


gasoline from 
Salamanca ha successfully aver 

aged between 90 and 95¢ 

efficiency 
enced. 


celler 


© on-stream 
since operations com- 
Mechanically, it is in ex 
shape, well-painted Good 
housekeeping is a “must Experi 
responsible for customarily 
operating the McKee unit for ay 
proximately one 
arounds, 


ence 1S 


year between turn 
when it down for about 
seven days 


The crude reaching Salamanca 
to time is quite salty 
with concentration as high as 150 


160 lbs./1000 bbls 


from time 


There are no de 
salting facilities consequently there 
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Table 1—Typical Day Operation at Salamanca (Tank Gages) 


McKee Topping Unit 
(Charge Charge 


Poza R ! Reduced 


Production Production 


Dubbs Cracking 


Perco 
bd Desulfurization 
6s Charge b/d 





have been difficulties with plugged 
heater and exchanger tubes, although 
ammonia injection has minimized the 
latter. A heater washing technique 
has been developed to solve this re 
curring problem without seriously af 
fecting throughput rates. 

The flow to the heaters is tem 
porarily interrupted when pressure 
drop, effective loss of heat transfer 
or visual inspections indicate immi- 
nent plugging or that salt deposits 
have developed. The fire is cut off 
The tubes are allowed to cool as 
rapidly as is safe by blowing first 
with steam and then with air, until 
the indicated surface temperature 
reaches approximately 212° F. Water 
then is turned into the tubes and 
fires relighted to maintain a tempera- 
ture of approximately until 
washing is takes 
about six hours 

The final operation 
blowing the tubes dry with air while 
firing is pushed to bring them to op 
erating temperature as crude flow 1 
re-established and the heater returned 
to the line 

A very appreciable saving in off 


boiling 
complete This 


consists of 


stream time is effected over manual 
cleaning. Since there are two heater 
in parallel, simple scheduling insure 
that only one heater will be down 
for washing at one time, thereby 
avoiding bringing the 
down for the eight 
heater actually is out of 
The thermal cracking unit is ef 
fectively a two-coil operation, on 
f the heaters charging light ends 
split from the reduced crude or a 
nixture of reduced crude and gas o!! 
while the other handle 
bottoms A recycle 


whole unit 
hours or so a 


ervice 


the heavy 
ratio of 4.25 to 
1 of charge is maintained through 
tatio of heavy liquid 
to light liquid is 1.9:1 the two 
treams being of 18° (K factor 10.8) 
and 26° API gravity (K, 10.85) re 
pectively. 

The cracked liquid then oaked 
ind successively flashed at 130 and 


the heaters. 


Thermal gasoline taken over 
from the first flash is re 
turned two the 


the fresh charge 


fractionator taking 
and eventually poe 
»verhead to gas recovery and stabil 
zation Ga made on this unit 
refinery fuel. 


The gas 


used as 


concentration and gasoline 


stabilization section of the unit is 
not unusual, A side-stream of gaso- 
line is used as absorption oil .and 
returned to the main fractionator 
The cracked gasoline is stabilized and 
the overhead is sent to the gas treat- 
ing plant for removal of hydrogen 
sulfide (Girbotol process employing 
diethanolamine) 


Products Treating 


The Perco catalytic desulfurization 
unit is of conventional design and 
was the first catalytic unit of any 
type to be used in petrol um refin- 
ing in Mexico. It served as the pro- 
totype for two others, recently com 
pleted at Atzcapotzalco and_ the 
Madero refinery in Tampico. The dé 
sulfurizer charges either straight-run 
gasoline alone or a mixture of 
straight-run with thermally cracked 
gasoline at the design rate of 11,600 
b/sd 

The high sulfur content of the 
Poza Rica crude make catalytic 
desulfurization a very necessary part 
of the refinery scheme, not only to 
remove organic sulfur but also to 
reduce the amount of  tetraethyl 
lead required to meet octan pec 
The practice is to charge 
all the gasoline produced, but the 
composition of the charge between 
traight-run and cracked gasoline is 
dictated by the relative needs for 
premium and regular grades of gaso 
line teforming is also possible with 
this unit 


fications 


Subsequent to desulfurization and 
stabilization the straight-run paso 
ine, cracked gasoline, or mixtures of 
the two are washed with 


oda to remove 


caustic 
remaining traces of 
hydrogen sulfide and mercaptans not 
removed The stabilized 
traight-run has been depropanized 
only, whereas cracked gasoline also 
has been debutanized, but the treat 

ing step in this case is separate for 
th stabilizer product and light end 

doctor-treated. The 
unit ha 3000 b/d A 
austic-regeneration unit of 700 b/d 
is provided, utilizing 


otherwise 


Kerosin¢ are 


capacity for 


simple steam 


ying 


rippiny 


Plant Utilities 





Refining in Mexico 





PaliAmanca retinery does not re 


any Poza Rica natural pas 
Cp nds on va produced in 
supplement 


primal Vv 


rations to 
as the source 
process steam and power 
approximately half-and- 
and electric nor- 


adjusted 


driven 


ratio can be 


two 60,000 Ibs /hr 
Combustion Engi 
producing steam at 
One 3750-Kva Westing- 
installed and, 
three 775 Hp 
Cooper-Bessemer Diesel engines driv 
gy 675 Kva Westinghouse 
tors 


goat n 


turb 
addition 


nerator is 
there are 


n genera 


steam and electric generating 
facilities are being expanded to meet 
the needs of the new plant which 
is scheduled for completion by win 
ter, 1954 Among major installations 
ar four turbogenerators of 3750 
delivering power at 6600 v 
Since the present plant equipment 
power at only 2400 v., in- 
terconnection of the two systems will 
be effected through transformers 
When this is done most of the 
mover will be electric 
pared with steam 

At the present 
part of the 


Kva each 


furnishes 


prime 


driven and 


time the 


refinery 
tank car 


preater 
products are 
100-car 
loading rack; about 90 cars daily ar 
handled 
avaliable to service 60 cars with gaso- 


moved by from a 


normally Connections are 


line while the remaining spots are 
kerosine, Diesel and 
In addition, a products 
constructed 
Moreno, 


split to Aguascalientes 


reserved = for 
heavy fuels 
pipe line now is being 
vard to Lagos de 


whence it will 


northwest 


and QGuadalajara The line now is 


in use as far as Lagos 

modern tank car 
shop in Mexico is located at 
alamanca, far out on the refinery 
hazards 


track 


One of the most 


repair 


minimize fire 
three 
and can accommodate up to 20 car 


property to 
The main building has 


Chess hop an repair almost any 


broken part for a car and, in 
{ build one from the 


crew of 


a pinch 
ould aln 
round up 

0 men, the shops can handle a com 


Employing a 
plete el painting and sign 


tenciling in under 24 hours 


Employe ‘Colony’ 
for employes, and 
pecial refinery guests 
provided 
in number to serve the in 
\A employe s Which will be 
which 
nearby Salamanca ar 
Included in the colony 
recreation facilities, a community hall 


These are being 


won and for facilities in 
inagequats 

area ar 
cafeteria and stables for riding hors 
Housing follow more closely the 
Americs tvle than Mexican archi 
tecture and quarters for bachelor 
is Well as families are provided 


As has often happened in the 


U. S., the city of Salamanca expected 
bopm days with the coming of the re- 
finery It anticipated addition to its 
population and jobs for 
f its Adequately 


a@ great many 
peopl trained 


personnel for operating jobs were 
of course not available locally 
transferred 
However 


were 


most in fact were 
other Pemex refineri 
as many local people as possibl 
given work in the new plant The 
combination of building the 
over the 


camy 
and the misunderstanding 
employment question displeased Sal 
amanca’s citizenry, who retaliated by 
prices for foodstuffs and re- 
keep the highway route 
through the city in proper repair 
Today, the narrow highway leading 
through the city towards 
Guadalajara is in abominable shape 
as the can personally testify 
To keep it passable at all the 
ery must roadworking ma 


raising 


fusing to 


west 


writer 
refin- 
dispatch 


chinery frequently, 


So upleasant is the 
however, that Pemex 
consideration the c 
private highway for the use of its 
trucks which will permit by-passing 
the city entirely The present re- 
finery entrance is beyond the city 
limits on the Pemex 
already owns land on the west which 
to allow for 
expansion of camp and refin- 


east sid and 


was purchased originally 
future 
ery 

To get around 
amanca, the 
out a part of its unimproved property 
to an independent operator. He 
sell the chickens, eg 
produce he r 
personnel and the plant cafeteria at 
cost, in lieu of a rental fee 
Any excess he may sell as he chooses 
Extensive farming operations are be 
ing conducted and shortly a herd of 
beef cattle will be on the 
well as a dairy herd 


high prices in Sal- 
refinery now is leasing 
must 
gs and other 
raises first to refinery 


formal 


land as 


What's Mexico Like—outside the Refineries? 


F you ever want an automobile re 

pair job done, we suggest you slip 
down to Mexico—and maybe you'd 
better take our southwestern Editor 
Dave Thornton, with you 

At any rate; last summer our ever 
alert accounting department came in 
one day, puzzled by an “exorbitant” 
item in Dave’s expense account—a 
matter of some six bits for “car re- 
pairs.” This was a matter of grave 
concern, so we sent off a query right 
away to Dave 

Eventually, his 
And since he was now fast-becoming 
a genuine Mexicano, Dave's letter 
took a bit of time to get down to a 
direct reply to our question 
ana, you know. However, the con 
plete letter gave us a better descrip 
tion of life in Mexico itself than had 
more technical refinery 
obviously his expense 
your entertainment 
with 


answer Calne in 


man 


any of his 
“copy”, or 
accounts. So, for 
here’s Dave's 
details on the 

“The 
to Salamanca 
lights of exploring Mexico 
than 10.000 ft. are 
as one leaves the ‘Valley of 
and crossing the Continental 


reply 
“car repair.”’) 


(complete 
motor trip from Mexico City 
was one of the high 
Altitude 
reached 
Mexico,’ 
Divide 


of more 


becomes routine. 

“One passes through Tolucca wheres 
your wife can buy her fill of baskets; 
Queretaro, where Emperor Maximili 
an was executed and you can learn 
how to drive over cobblestones; pi 
villages and extensive farn 
where century 

(from which 


turesque 
areas; miles of fields, 
cultivated 
pulque and tequila, ca 


plants are 
come thread, t 
tle food, and a host of other things) 
“There is 
manca, but the 
of Irapuato is only 18 minutes away 
The writer entered Irapuato 
iriving rain -part of a reported but 


no place to stay in Sala 
more progressive city 


in a 


unbelievable 20 inches which had fal] 
en that day-—-to find the _ streets 
flooded. Also, the brakes had 
and it seemed that getting them wet 
just trying to find the 
the complete cause 
“We had only two 
Spanish vocabulary to 
difficulty—‘no frenos’ (no brakes) 
We had lost the word for garage 
Finally, an understanding traffic of- 
ficer took pity on this unhappy ‘tour- 
stopped traffic backed us by 
sign-language down a one-way street 
against the ‘circulation’ (traffic), and 
herded us into a garage which had 
no sign that we recognized 
“Here the chief mechanic—we 
pose—and 


12 to 17 


quit 
hotel was not 


words in our 
describe the 


ista’, 


Sup- 
ranging fron 

years old took off all the 
wheels, replaced a lost spring in one 
brake ibly, repacked the 
bearings washed out t wheels with 
gasoline, and roughened the linings 
A first-class job for the taggering 
sum of 75c, U. S! Hotel for one person 


$4.75, U. S 


four boys 


shoe assen 


two nights, cost only 
headed for the 

San Miguel Allende f 

was fun exploring th 

som American arti 

the usual church 


“Then we artist 
colony at 
more, It 
and meeting 
staying there, 
in the town square, 
here and there, But, thers 
flies in this ointment 
“The first was because the churche 

during a fiesta we found in progress 
insisted on having thei: rung 
every 30 minutes beginning at 4 
o'clock in the morning. This sounded 
like a beiler factory, for the schedules 
were unsynchronized. The second was 
that we hated to return to the daily 
afternoon rain in Mexico City (it wa 
past the rainy season on the high 
plateau) but 
and salary checks 
didn't hitting 


seeing 
and poking around 


were two 


bells 


we f 
start 
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The only seamless welding fittings 
precision-processed...from billet...to tube...to fitting 


Globe precision- process manufacture begins with the billet 
—continues through the making of the seamless steel tube 
Globe alone among welding fittings manufacturers pro- 
duces seamless steel tubes) —and extends through to the 
production of the finished fittings 


Because Globe has highly specialized controls —at every 
stage of manufacture at its own plant—you can be sure of 
uniform high quality seamless welding fittings when you 
specity Globe. 

Send for th: Globe Welding Fittin s complet catalog. 


GLOBE STEEL TUBES CO., 
Milwaukee 46, Wisconsin 


icago * Cleveland * Detroit * New York ¢ Philadel- 
phia * St. Louis * Denver * Houston * San Francisco 
Lal 


From charging the specially zned revolving furnace 1 oduct ‘ : e W { littings Globe seam- 
with a stce t t tabove) u rh che nany succeeding -— less sta $s stecl ‘ alle carbon seamless steel 
steps of product every G t ocess 18 specialized to 


produce fittings of 


ss stec! tubes 
iron) seamless Cubes, 


AVAILABLE IN A COMPLETE LINE OF SIZES AND WEIGHTS 
THROUGH GLOBE DISTRIBUTORS IN ALL KEY CITIES 
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AND FABRICATORS Ol 


This dense, impermeable, 3/32” thick press-polished Tygon Sheet 
plastic shrugs off corrosives that quickly destroy rubber and other 
lining materials, 


Tygon-lined equipment will handle safely all reducing acids as well 
as such highly oxidizing acids as chromic, hydrofluoric, nitric and 
sulphuric. Tygon is completely unaffected by oxidation. 


Tygon sheet plastic wears well. Its tough sturdiness resists abrasion; 
it is easily repaired if accidentally gouged or damaged; its mirror- 


smooth surface stays clean longer. 


The next time you're faced with one of those “tough” lining jobs, 


talk to our engineers about Tygon, 


— ed \{ oo : 
U. S. STONEWARE 


Ahion 9, Chilo 


CORROSION RESISTANT MATERIALS AND EQUIPMENT 


SINCI 











AMONG THE NEWEST in th: 
growing list of petrochemical 
plants is this ethylene’ unit, 
put on stream at Gulf Oil 
Corp.'s Pt. Arthur refinery Mar 
6 It is the world’s largest 

and will produce 2', billion 
eu. ft. of the gas annually 


New 1953 Petrochemical Directory 


PETROLEUM 


Survey lists 143 firms in petrochemicals, with 
271 plants operating, building or planned 


VER 60 new petrochemical plants are 
( now in the planning or building stage in 
the United States and Canada, according to 
a survey of the industry just completed by 
the editors of PETROLEUM PROCESSING, 

These facilities represent an investment of 
close to $750,000,000, and they do not in 
clude the other millions of dollars being spent 
to expand already existing petrochemical 
plants. The survey also showed that: 

There are now 143 companies engaged in 
the manufacture of petrochemicals in the 
U.S. and Canada. 

Of these, 58 are petroleum companies or 
petroleum company subsidiaries, 79 are chem- 
ical companies, and 6 are joint ventures be- 
tween petroleum and chemical firms. 

These companies between them have a 
total of 271 plants either in operation, under 
construction, or planned. 

26 new plants have been put into oper- 
ation in the past 12 months. 2 

A new directory of petrochemical plants 
has been compiled, based on the PETROLEUM 
PROCESSING survey, and is published on the 
following 9 pages. 

Since the last directory was published in 


PROCESSING, May, 1953 


the April 1952 issue of PETROLEUM PROC 
ESSING, 37 additional companies and 90 more 
plants have been added to the list. Part of 
these increases, however, are accounted for 
by the fact that the new 1953 directory in 
cludes carbon black plants and Canadian 
petrochemical operations neither of which 
were in the 1952 listing 

The editors of PETROLEUM PROCESSING 
make no claim that even this new listing is 
complete. New ventures in the petrochemical 
field are being announced practically every 
week Even as this is being written, and 
after the following directory was set in type 
and made up, word had reached us that 
Spencer Chemical Co. has announced plans to 
build a new plant at Orange, Texas, to make 
polyethylene, using ethylene to be supplied 
by pipeline from Gulf's refinery at nearby 
Pt. Arthur. Also, Gulf has confirmed that it 
definitely is going ahead with plans to double 
the size of its new ethylene unit put on 
stream only a few months ago 

The new directory, in addition to giving 
company names and plant locations, hydro 
carbon raw materials and petrochemical prod 
ucts, this vear also lists plant managers 
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Petrochemical Plants in the United States 
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Giant Oxygen Distillation Column 


...part of an cAirProducts Generator for 
SPENCER CHEMICAL’S new ammonia plant 


“capacity per m 
180 TONS OF OXYGEN 


TONS Of NITROGEN ON ITS WAY to Spencer Chemical Co.’s new 
350 ammonia plant in Vicksburg, Miss. Spencer awarded 
Air Products the contract to design and manufacture 

OXYGEN NITROGEN a complete Oxygen-Nitrogen Generator 


AIR 


— ’ When in operation, this generator will produce 180 


tons of oxygen and approximately 350 tons of high 
c~ - ) purity nitrogen per day. Spencer will use the oxygen 
as om to produce hydrogen (H), then combine this with the 
EXCWANGER DISTILLATION nitrogen (N) to produce ammonia (NH,) 
COLUMN 


What are your requirements? 











Air Products offers low temperature apparatus 








custom-made for all gas separation processes, plus 


a standard line of Oxygen-Nitrogen Generators 
Pil _— 


( > Write us your requirements 
— Air Products LIQUID OXYGEN PUMP 





SIMPLIFIED DIAGRAM of the Air Products Generator for Serving the STEEL, CHEMICAL, PETROLEUM and ELECTRONICS Industries 


Spencer, which will separate oxygen and nitrogen from 

liquid air. Air Products columns of this type also used for Dept. L, Box 538 

low-temperature scrubbing of synthesis gas, hydrocarbon ir So “ac 3 All P 

separation, etc. entown, a. 
INCORPORATED 


PETRO! obtaim more data on 
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wequired significance, among them 
the production of styrenated alkyd 
resins, styrene-butadiene ‘Latex 
type paints, and s-yrene-pheno., 
resins. 
A bright future for styrene growth 
s forecast The President's Mate 
rials Policy Commission foresees an 
almost eight-fold increase (see chart 
above) during the twenty-five year 
period beginning in 1950 
Market Forecast for Styrene (millions of Ibs.) 
1950 1955 1975 
For Styrene resins t , 620 2,1 
For GR-S rubber 175 i 61,8 
T ta 1 1. (Mw , 
Petrochemical processes have had 
important part in the production 
of monomeric styrene from the very 
first With the exception of rela 
4 tively small quantities derived from 
TYRENE RESINS MES ethanol, the entire amount of cthyl 
—_ : . ene required for styrene production 
(0.33 Ibs./lb styrene) is derived 
from natural gas or petroleum 
ources 
Benzene, the other principal raw 
material, is originally an off-spring 
of the coal tar industries Today 
about 30°, of the American benzene 
upp:y is produced from petroleum 
tocks in the course of hydroform 
ng operations. In 1952, this source 
was responsible for the production of 
105,000,000 gallons of benzene 
Two manufacturing processes, 
fundamentally different, are employed 
for the commercial synthesis of sty 








PRODUCTION AND 
CONSUMPTION 


TRENDS IN STYRENE as seen by th 


rene. Volume-wise by far the most 
important is the direct method, de 
MARKET FORECAST veloped in this country by Dow 
Chemical Co., and later improved by 


President's Materials Policy Commission teamwork among a number of chem 


ical and engineering firm The basic 
teps involved are shown in Equa 
tion {1) 3Jenzen 3 ethylated t 


ethylbenzene; and thi n turn is «de 
hydrogenated to styrene 


CH CH 


Another promising petrochemical 


By PETER W. SHERWOOD 
Chemical Engineer 
New York, N. Y 


{ IS difficult to realize today that 

there was no commercial styrene 
production of consequence prior t 
i42. Under the tremendous impetu 
f the wartime ynthetic rubber pro 
Kram, styrene production grew al 
most overnight into a giant industry 
Today thi chemical process con 
jumes nearly 45°) of the nation’s 
benzene supply 


Four companies are engaged in 
the production of this important 
monomer Dow Chemical Co. (with 
plants at Midland, Mich., Torrance 
‘al, and Velasco, Tex.), Carbide and 
Carbon Chemicals Co. (Institute, W 
Va.) Koppers Co., Inc. ‘Kobuta, Pa 


7) 


A totaly different ) today 
and an ethyl benzene plant at Port mployed by Carbide ind Carbon 
Arthur, Texas), and Monsanto Chem Chemicals Co As in the Dow pro 
ica. Co. (Texas City) ess, the first ste pis the product on of 

A fifth firm, Foster-Grant C has ehyl benzen From here the meth 
innounced it plans to build od diverges by the use of a somewhat 
rene plant at Baton Rouge, Li : more inve ived eries of reac ions, a 
tificates ot necessity hai hown in Equation (2) The ethyl 
see yenzene oxidized to acetophenone 
awarded for a number of benzen ! xidized t acet I enon 
th ‘' (_H «COCH, (methyl pheny! ketone) 
this in turn is hydrogenated to methyl 
phenyl carbinol, C_H.-CHOHCH : and 
the carbinol is dehydrated to the 
styrene 


posed installations 

which is not known 
The tremendous expansion of thy 
tyrene industry since its birth in 

1942 is shown in the chart above. It 

will be noted that almost the entire ; H, 

wartime production went into syn 

thetic rubber With the slackening 

of this program, the styrene mono 

mer market softened for a brief inter 


COCH 


val only to take a sudden upsurge . CHOHCH 
when polystyrene plastics began to 
take a hold During the last few 
years, a number of other uses have 
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Simultaneot 


isly, some ethyl benzene 
oxidizes to a negligible amount of the 
dehydrated to 


carbinol in turn 


stvrene 


CHOHCH 


CH 

An important early attraction of 
the Carbide process was the elimina- 
tion of the very difficult styrere dis- 
tillation step which almost threat- 
ened to defeat the Dow process dur- 
ing its early stages of development 

The two processes are today quite 
competitive. It should be noted that 
the economics of the Carbide process 
are influenced significantly by the 
sale of acetophenone which is formed 
4s intermediate 

Production of ethyl benzene is the 
first step in the production of sty 
rene, regardless of the route em- 
ployed Indeed on a volume basis, 
ethylation has become the most im- 
portant single reaction of benzene 

The reaction is most commonly 
carried out in the liquid phase in the 
presence of aluminum chloride An 
alternate approach high 
alkyiation over silica-alu 
phosphoric-acid-based cat 
alysts. The latter method avoids cor 
rosive potential and the cost of alu- 
Its dis- 
advantages include, however, not only 
the inherently high cost of high-pres- 
sure operation but also the unsuita 
bility of the vapor phase process for 
equilibration; i.e. the conversion of 
polyethyl benzene to ethyl benzene 
which will be discussed below 

The ethylation of benzene is an 
equiiibrium reaction The formation 
of ethyl benzene is favored by the 
use of low Over the 
entire range of operating conditions 
employed for the production of ethyl 
benzene in commercial practice, very 
high 


involves 
pressure 


mina or 


minum chloride replacement 


temperatures 


equilibrium constants are ob- 
served and almost complete conver- 
sion to the alkylate is assured, Thus 
the equilibrium constant at 
as high i 1.9] 10 

value is still 1.66 10° at 


ce aa 2 
While its 
a2t°C 
The alkylation reaction is some 
What complicated by the simultane- 
ous formation of polyaikylated prod 
uct In aluminum chloride 

ylation, it ha 
that ethyl benzene is 
alkylated than 


catalyzed 
been repeatedly re 
more 
benzene it 
f ividence, due to Francis and 
Reid seem to contradict 
contention 
In all 


more 


such a 
however 

likelihood, the apparently 
favorable reaction rates ob 
erved with alkylated products must 
be exp:ained by the higher solubility 
of catalysts in the more complex sys- 
tem Under suitable reaction condi- 
tions, the alkylation of benzene or 
its lower alkylated derivatives, ap- 
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pears to take 
taneously 


place almost instan- 

This leads to the natural conclu 
sion that the formation of polyethy! 
benzene can be kept at a minimum 
by providing a high ratio of benzene 
to ethylene (and to monoalkyl ben 
zene), and by providing sufficient 
contact time to permit establishment 
of thermodynamic equilibrium in ac 
cordance with the relatively slow de- 
alkylation reaction 


C,H, C,Hs(C.H;)2 = 
2C,,H;-C.H 


The reaction is carried out com 
mercially in the 
num 


presence of alumi- 
chloride catalyst, even where 
the main alkylation stage is of the 
vapor-phase type. In such instances 
a separate equilibration reactor must 
be provided. In liquid-phase alkyla- 
tion plants, the lower polyethyl ben 
zenes are separated from the product 
and are recycied to the main reactor 
proper Since the equilibration re- 
considerably slower than 
nuclear alkylation, the greater part 
of the reaction space is used for the 
conversion of polyalkyls 


action is 


Not all the heavy products of ben- 
zene alkylation are suitable for re 
evel and an intermediate fraction 
must be selected Hexaethyl benzene 
is quite inert to dealkylation treat 
ment 

In addition, a number of secondary 
reaction products are formed, among 
them 1,1-diphenyl ethane and 9,10 
dimethy: dihydroanthracene The 
boiling 250°C. must 
therefore be either disposed of as fue] 
or warcte, or it must be subjected to 
a separate : 


fraction above 


high-temperature dea; 
kylation treatment (in the presence 
ot aluminum  chloride-hydrocarbon 
complex) for the (low-yield) recov 
ery of ethyl benzene and polyalkylate 
benzenes which are 
evcle operations 


suitable for re 


Ethylation in the liquid phase as 
i process was developed in the United 
States by Dow Chemical Co., Mon 
santo Chemical Co., and Carbide and 
Carbon Chemicals Co., working in 
first Quite 
arrived at by the 
various investigatoi except that 
alkylation calls for the 
slightly 


dependently at similar 


process were 
Carbide 


preferred use of elevated 
pressures 

A somewhat 
pressure) version, differing in engi 
providing very 


has been used 


milar (atmospheri 


neering aspects, but 
imilar 
at the German plants at 
and Huel (formerly part of I. G 
Farbenindustrie) 


performance 


Schkopau 


The reaction is carried out in con 
tinuous flow The lhquid medium 

the mixture of benzene and its vari 
ous alkylation products 
which the catalytic aluminum chlor 
ide-hydrocarbon complex is dispersed 
In order to operate at highest cat 


througn 


alyst efficiency the presence of a 
smail amount of hydrogen chloride 1s 
required This may be 
added either as such or in the form 
of ethyl chloride 


promoter 


The presence of moisture in the 
system must be avoided, not only be 
cause of its corrosive effect in the 
presence of aluminum chloride, bu‘ 
also because it will promote a sludge 
forming tendency and raise the rate 
of cataiyst consumption. This con 
sideration dictates the careful exclu 
sion of water which must be prac 
ticed during the addition of aluminum 
chloride to the system Commercial 
rrade aluminum chloride, containing 
a maximum of 0.05 iron is gen 
Higher concentra 
tion of iron chioride in the catalyst 
salt is considered objectionable be 
cause of the deleterious effect on a! 
kylation yield 


erally acceptable 


“Styrene grade” benzene, with a 
minimum freezing point of 4.85°C., is 
suitable for the process The com 
plete absence of moisture is required 
and is ensured by azeotropic distilla 
tion of the benzene feed (usually 
jointly with recycle benzene) 


The purity of ethylene is not too 
critical, as long as acetylene, higher 
olefins, and sulfur compounds are 
substantially absent To achieve 
maximum throughput per unit con 
verter ethylene concentration 


above 94°) is desirable, Dut 


space 
lower 
coneentrations can be used success 
fully 

It ha 
equilibrium 
tate the ure of a 
ethvlene feed ratio 
the po'yalkylated material is” re 
evyeled to the converter, the ratio 1s 
et by the total number of benzene 
and ethylene groups introduced into 
the system. The optimum operating 
ratio of ethyl groups to benzene rings 
has been found to be in the range 
0.55-0.65 This is the ratio selected 


been pointed out above that 
considerations necessi 
high benzene 

Since most of 


for commercial operation 

reactor feed is thus made 
ght parts benzene, 2n0 
benzene and 160 


A typical 
up of 1000 we 
part po.yethyl 
parts ethylene 

The converter | i vertical eylin 
usually of acid-briel 


drical tower! 


construction, although German prac 
ties ha leaned 
pla ‘ining. The liquid height in the 
unit ; maintained at 30-355 ft All 
of th 
the bottom of the reactor, While alu 
chloride fed through the 
top via a feed pipe below 
the liquid level 


toward the TEM of 


reactant are ntroduced to 


miinurr 
which dips 


The ystem 1 


ibove 


operated sightly 
atmospheric 
between 90-100 °C A 


considerable portion of the exotherm 


pressure* and at 
temperature 
ic heat of reaction can thus be re 


nd Carbon Chemicals C« 


elevated pressures 
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moved by refluxing benzene by means 
of overhead heat exchangers 
withdrawn 
Suspend- 
ed catalyst complex is carried along 


The reaction prod ict 
the top of the reactor 
vith th tream and is eparated 
Most ot 
returned 
bleed 
withdrawn from the sy 
tem and may be discarded or for 


from it in a settling box 
the catalyst so separated j 
to the 


tream 1 


converter A smal; 


varded to the high-temperature deal 
kylation stage operated for the par 
tial recovery of useful product from 
the heaviest alkylate fraction 
Aluminum chloride withdrawn in 
th manner must be supplied by 
fresh make-up. Under good operating 
eondition and with 
feed cutalyst 


specification 
consumption is ap 
proximately 3 Ibs. per 100 Ibs. ethyl 
benzene produced 

Ethylene 
complete the off-pases 
jubstantia.ly§ free of 
watched with recycle 
zene for the 


conversion is virtually 
Which are 
ethylene, are 
polyalkyl ben 
purpose of 
vaporized and entrained benzene and 
ethyl benzene Finally, residual hy 
drogen chloride is removed by water 
crubbing, which may be preceded by 
a caustic wash 


recovering 


The main product 
approximately 40° 


tream contains 
benzene, and an 
equal amount of ethyl benzene. The 
remainder is principally composed of 
polyalkyl benzenes 

Before this hydrocarbon mixture 
i ubjected to fractionation, it must 
be carefully freed of contained acid 
by caustic washing. Suitably lined 
tirred kettles are ured in this op 
eration in continuous flow 

Mitchell has described an alter 
nate neutralizing method which is 
employed at Midland plant 
In this instance, an oversized centrif 
ugal pump serves to mix the aque 
ous and organic phases intimately 
Thorough separation of the two lay 
ers 18 required, regardless of the 
method selected 


Dow's 


Overall benzene efficiency of liquid 
phase alkylation is in the 
04-06" of theory 
Vieid 


range oft 
Ethyl benzene 
based on ethylene is in the 
‘ame range and has, indeed, been 
reported as high as 96-97°; 
Vapor-phase ethylation, the alter 
nate commercial process for the syn 
thesis of ethyl benzene, involves va 
por-phas« 
ure he 
for this 


alkylation at high pres 
principal catalysts useful 
operation are typified by the 
‘ystem alumina-silica and by phos 
phoric acid (or a phosphate) on suit 
ible carriers 

Of importance is a process 
oped by 


devel 
Universal Oil Products Co 
which ethylates benzene in the pres 
ence of phosphoric acid on kieselguhr 
The method is analogous to the more 
wide-spread vapor-phase propylation 
of benzene which was until recently 


of outstanding significance in the 


726 


production of cumene for aviation 
gasoline blends. The process is now 
experiencing a resurgence due to the 
sudden need for large-scale production 
of cumene to serve as intermediate 
in a novel synthesis of phenol 

It has been pointed out above that 
the vapor-phase process for the pro 
duction of ethyl benzene is not suit- 
able for the dealkylation of polyal 
kyls. It is therefore necessary to ob 
tain maximum ethylene’ efficiency 
and to keep the formation of poly 
ilkyl benzene at a minimum 

This is of 
there is no auxi.iary unit to achieve 
the equilibration 


pecial importance Where 


reaction in the 
iquid phase In any case, such aux 
iliary units are costly to operate and 
are relatively small, and load on 
them must be kept at a minimum by 
efficient 


operation of the primary 


vapor-phase reactors 

The ratio of benzene to cthylene 
fed to the reactors s the most im 
portant single variable determining 
the course of the reaction Accord 
ing to Ipatieff, a benzene-ethylene 
ratio of 3:1 will result in an alkylate 
containing only 87 wt-‘; monoethyl 
benzene 3y boosting the moar 
ratio of reactants to 5.0, the ethyl! 
benzene content of the alkylate is 
raised to 93° The need to operate 
at high benzene ratios imposes a s¢ 
vere burden on the benzene topping 
system which follows the reaction 
tage, and this constitutes a major 
drawback of the meth 


ods 


vapor-phase 


Another disadvantage is the need 
for high-pressure operation with re- 
sultant high steel requirements «nd 
compression ethylene 
Operation at 325°C., a liquid hourly 
space velocity of 2.0, and a pressure 
of 600 psi gave a per-pass conver 
sion of only 80°, of the ethylene fed 
This could be boosted 
by raising the operating pres- 
sure to 900 psig, while keeping all 
other variables unchanged 


charges for 


to the system 


to 95°; 


High-pressure operation will aiso 
permit a boost in throughput per 
unit reactor volume at any given 
temperature The 
temperature 


actuai operating 
selected for the process 
is a compromise between the desire 
to obtain high unit capacity and the 
tendency of the catalyst to deteri 
orate more rapidly at higher tem 
peratures Dehydration and fouling 
by carbon deposition are the two 
principal factors which tend to re 
duce catalyst life The tendency of 
the catalyst to lose its water at even 
relatively mild reaction conditions 
can be overcome by the injection of 
small amounts of water with the 
benzene feed or by the introduction 
of a limited amount of ethyl aicohol 


Multi-stage operation may be car- 
ried out on vapor-phase alkylation 
with beneficial effect on the overall 
vield. In this version of the process, 


only a portion of the total ethylene 
is fed to the primary reactor, the 
remainder being added to the ben- 
zene-alkylate mixture on its way to 
succeeding stages Such a system 
will maintain a high benzene:ethy- 
lene ratio at any point in the reac- 
tors, while keeping the overall feed 
ratio low 

This approach is made possible by 
the sluggishness of the dealkylation 
reaction which prevents establish 
ment of true equilibrium with poly- 
ilkyl benzenes in the course of pass 
age through the reactor Thus, Mat 
tox obtained for a benzene:ethy- 
lene ratio of 6.0, an alkylate con 
taining 96 wt-‘; monoethyl benzene 
by reacting in four stages. At other- 
wise the same conditions, the alky- 
late obtained in single-stage process- 
ing contained only 85°) of the de 
ired product 


Purification of ethyl benzene: Re 
gardless of the alky.ation process se 
lected, it is necessary to recover 
ethyl benzene in a state of high pur- 
ity before it may be converted to 
styrene. Most harmful is the pres 
ence of diethyl benzene in the feed 
to the styrene plant. This will even- 
tually lead to the formation of high- 
ly reactive divinyl benzene, an ob- 
jectionable impurity in most poly- 
merization processes, and a trouble- 
maker in the styrene stills 

Fractionation of the product from 
aluminum chioride-catalyzed alkyla- 
tion calls for the use of three sep- 
arate still systems senzene topping 
ethyl benzene recovery, and poly 
ethyl benzene (recycle) purification 
The latter stage may be eliminated 
in vapor-phase alkylation plants 

The distillation system to be de 
scribed applies specifically to a plant 
employing liquid-phase alkylation (in 
which the crude product contains less 
benzene and more polyethyl benzene 
than is the case in vapor-phase al 
kylation) However, the system em 
ployed for distilling the product from 
high-pressure reactors is similar and 
no need is felt to go into details of 
required modifications 

The separation of benzene ‘rom 
ethyl benzene is straightforward, op 
erating above ail to remove benzene 
quite completely from the bottoms 
A smal] amount of ethyl benzene in 
the overhead is less critical since this 
material will eventually be returned 


to the reactors and is therefore not 


lost from production 

The column is operated at ub 
stantially atmospheric pressure gen 
zene columns vary in height 
20 to 50 actual plates, depending on 
the reflux ratio selected In one in 
stance, known to this writer, the sep- 
aration is carried out 


Irom 


satisfactoriy 
in a 45-plate column operated with a 
reflux ratio of 1.0 

The overhead joins the make-up 
benzene and is subjected to an azeo- 
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WHEN A PRODUCT rises head- 
and-shoulders above its competition, 
you can be sure there are excellent 
reasons for its success! Consider [onol™, 
for example. 

It leads the field in aviation gasoline 
inhibitors because it offers better per- 
formance and economy. Here are some 
of Ionol’s numerous advantages 
@ Better stabilizing action . . . permits 


longer gasoline storage periods without 
gum formation 


@ Lower cost... the most economical in 
hibitor available. 


Ease of handling... may be added as a 
gasoline concentrate neither crystalline 
lonol nor concentrates of it require special 


protection from air 


Resistance to aqueous extraction ... 
insoluble in water, acidic or basi 


Lower induction fouling .. . higher vola- 
tility of lonol and its oxidation products 
also means cleaner combustion 


Storage Stability .. . lonoi remains color- 
stable over prolonged storage periods ... 
does not discolor gasoline 


You are invited to write for technical bulle- 
tin SC:52-82. Your Shell Chemical represen 
tative will gladly help you prove lonol’s 
superiority in your own application 


SSE GHG GORPOLYATTION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 


EASTERN DIVISION: 500 Fifth Ave., New York 36 
Atlanta - 


WESTERN DIVISION: 100 Bush $t., Son Francisco 6 
Boston - Chicago - Cleveland - Detroit - Houston - los Angeles - Newark + $F. Louis 


IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited - Toronto - Montreal - Vancouver 
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tropic drying treatment on its way 
to the alkylator The bottoms from 
the primary benzene still are a com 
plex mixture of alkylated benzenes 
In the case of liquid-phase alkylation 
which is here under consideration 
this stream will contain some 65° 
ethyl benzene 

Recovery of this hydrocarbon is 
effected in the ethyl benzene column 
where the purified product is taken 
overhead Again, operation is at 
lightly above atmospheric pressure 
Typical coiumn size calls for 57-58 
plates at an operating reflux ratio 
of 3:1 

The bottoms from the ethyl ben 
zene still are taken to the polyalkyl 
benzene column for the separation of 


recycle stock from the heaviest com- 
ponents The operation is carried 
out at 25-50 mm. Hg. abs. While the 
first two columns are generally of 
the bubble-cap tray type, the poly- 
alkyl benzene still which does not 
require very sharp separation--may 
be carried out in packed towers, The 
overhead is returned to the primary 
aikylators where it serves as equili- 
bration stock to boost overall yield 
in accordance with the precepts out- 
lined above 


The bottoms leaving the polyalky! 
benzene still are joined by spent alu- 
minum chloride-hydrocarbon complex 
and the mixture is treated in high- 
temperature dealkylation at 200°C 
for the partial recovery of benzene 


and lower alkylates. This operatior 
tends to bring about rapid fouling of 
the heat transfer walls and recourse 
must be had to mechanical means 
(such as rotating scraper blades) t 
maintain the metal sides of the unit 
unobstructed, 

Dehydrogenation of ethyl benzene 
the next step in the direct process for 
producing styrene, will be 
in the next article on this petrochem- 
ical, scheduled for publication next 
month 


discussed 
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Do You Know These Words? 


Introduced last month, this new 


reguiar department brings you not 


only new arrivals in your petrochemical vocabulary but also some which 


may already be familiar in textbooks 


Many are chemicals produced pre- 


viously in volume from non-petroleum sources and now produced from 


petroleum because, for example: 1) 


” 
«) 


new process permits a lower price, 


demand exceeds supply available from non-petroleum sources, 3) a pe- 


troleum company has a raw material which it can upgrade to meet competi- 


tion at an established price 


By B. H. WEIL 
Head, Information Division 
Ethyl Corp. Res. and Engrg. Div. 
Detroit, Mich. 


Acrylonitrile 


ACRYLONITRILE, pronounced “ah 
krill-oh-nigh-trial,” has the formula 
CH CHCN It is a toxic 
liquid of mild odor 
organic solvents, weighs 6.7 Ibs, per 
gal., freezes at 82 C., and boils at 
72° € 


colorless 


is soluble in most 


Acrylonitrile is produced commer 
cially either: (1) by the reaction of 
(CHO) with hydro 
(HCN) to yield ethy.ens 
(CH (OH)ICH CN) fol 
catalytic dehydration; or 
(2) by reaction of acetylene (CH. 
with ammonia (NH_) 

An industrial chemical for only the 
past 15 years, its use until recently 
was confined almost entirely to the 
manufacture of the Buna-N type of 
oil-resistant synthetic rubbers. Other 


ethylene oxic 
gen cyanice 
eyanohydrin 
lowed by 


uses included plastics, organic syn 
thesis, grain fumigants Now, how 
ever, acryionitrile is finding rapidly 
growing use in the manufacture of 
popular synthetic fibers, a field which 
will require quantities into the hun 
dred millions of pounds annually 


All the raw materials for the man- 
ufacture of acrylonitrile are being 
produced from petroleum or natural 


oR 


yas, although not all acrylonitrile 
manufacturers use these sources ex- 
clusiveiy Ethylene oxide, the chief 
raw material, is normally produced 
from petroleum ethylene. Hydrogen 
cyanide can be made from methane 
(from natural gas) and 
Acetylene is 


ammonia 
produced by 
pyrolysis of petroleum or natural gas 
by at least some acrylonitrile pro- 
ducers. Ammonia is also produced in 


being 


large quantities from natural gas 

Acrylonitrile is an important petro- 
chemical, one which wiil continue to 
be produced in rapidly growing quan 
tities from natural 
gas by present commercial methods 
or by several other 
dures 


petroleum and 


known proce 


Pentaerythritol 


PENTAERYTHRITOL, pronounced 
“pen-ta-ee-rith-ri-tall;"’ formula 
C(CHLOH), It is a white 

line powder, soluble in water 


erystai- 
sweet- 





What words puzzle you in your 
readmg of petrochemical literature? 
Tell us about them and we'll try to 
include definitions in this, your neu 
words department. Write either the 
author, or the editor 
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tasting, and little more than half as 
heavy (per unit volume) as _ table 
salt. Its melting point is well above 
the boiling point of water 


Pentaerythritol is customarily pro 
duced by the reaction of acetaldehyde 
(CH CHO) with formaldehyde 
(HCHO) in an alkaline solution 
sodium or caicium formate is pro 
duced as a co-product 

An industrial chemical only during 
the past 14 years, its use during 
World War II was divided almost 
equally (under allocation control) be 
tween plastics and explosives For 
the later application, it was nitrated 
to yield the high-power explosive 
NETN (Penta-Erythritol-Tetra-Ni 
trate) Current production (around 
60,000,00 Ib. annually) is more than 
four times greater than the wartime 
evel, because of demands from the 
plastics industry, where it is replac- 
ing glycerine in the production of 
alkyd resins (used in paints, var 
nishes, and lacquers), often yielding 
better resins at lower costs 

Pentaerythritol is also finding in 
creasing use in the production of 
other resins and synthetic drying oils 
(also used in paints) and in the syn 
thesis of wetting agents (cousins of 
detergents), used in the manufacture 
of wax compositions, synthetic rub 
bers, dust-resistant lubricants, and 
so on 

toth of the raw materials for 
pentaerythritol are produced in large 
quantities from natura! or refinery 
Acetalidehyde is normally pro- 
duced from ethy: alcohol or acetylene 
(themselves important 
while formaldehyde is pro 
duced from methanol (a petrochem- 
icai) or by oxidation of LPG or LRG 
(which also yields acetslde 
hyde). Because of its present and po- 
tential pentaerythritol will 
probably be in increasing demand; at 
least two new producers are expect- 
ed to join the three at present in this 
field. 


frases 


petroc nem 


icals), 


some 


uses, 
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Practical Tips and Ideas for Improving Operations 


a /Y 


* 


Auto-Gateman Keeps Guards Dry 


keep guards 
ypening and 
inclement 
opene! 
Elliott 


Sor 


irom perse 
closing plant 
weather, an 


has 


during 
tric gate 
by Carl 
man at ny-Vacuum 
Fast Ind. refinery 
Mr. Elliott did the job with 


ive items u 


been de 
machine shop 
Oil 


Chicago 


ually found 
refinery ‘ita. part of the de 
which 
tired e 


reducer 


essentially i 


lectric mule is an old § 


turned upside 
bolted to a 


aown 


its base plate on 


gates 


pneume 


which 


mally a fract 
mounted 


onal horsepower 
Wheelbarrow 
located on 


wheels are ihe 


shaft 


elec- 
vised 
ore 


Co.'s 


tires 


mocvor i 


and 
low pe 


7 


As the photog! iphs show, the 
is attached to the pate 


, 


unit 
pushing it 
open on a button 
guard house \ 
from a awed pal 
hous 


Snowy 


closed or pulling it 
from the 


made 


signal 


cover five 


lon can serves as a protective 


ing for the motor on rainy or 


days 


Simple Unit Solves Filter Problem 


vice 


with 


OurCE Wa 


( YONTAMINATION 
A termined 





What's Your Problem? 


There chap in 
chemical plant dov 
Coast who'd like 
other dispose rf 
discharged from rotary 
filter Got an an 

One plan we kn 
burn the darn cuff 
they did find it 
gent qualities 

We'll be glad to 
and 
Plant Practices Editor 
PETROLEUM PROCESSING 

1213 West Third St 

Cleveland 13, Ohio 


had ne det 


publish 


ceptable 


although in 


practical answet! 


iderabl rouble in 
di-ethylene glycol at 
Spring Wyo., gasoline 
Mountain Fuel Supply Co 
up the lubricator 


exchangers 


pump 
piugged heat 
us lines 
A zimple, 


nade of a 


hop built pre 
iN discarded 
and using glass fiber 
ulation in 


r ’ 


turned the 

hown in the ac 
ae Very litth 
the 


medium 
mpany, 
T ‘ 


ores glycol through 


gage installed on the upstream 


f the filter provided the 
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atic By T. C. LEATHERWOOD* 
speed 


an unde 


ne con 


wa 


ure T 
eylinder 

aircraft type 

thick, as 


a filter 


trick, It 


kete} 
quired 


pre 


indication 


on of 
Rock 
plant of 
It plugged 
partially 
and var 


SHOP-BUILT FILTER which 
a problem with dirty di-ethylene 
glycol 


solved 





One coat insulates and Gutshes 


Super-adhesion; no wire mesh 
Least possible shrinkage; no cracks 
Smooth, white, extra-hard finish 
Sets quickly . . . in two hours 
Apply to flat or complex surfaces 
For temperatures up to 1800°F! 
Paint with water or oil base paints 


Apply Quik-Set now; permanently 
weathercoat anytime later! 


Use this coupon today! 


NAME 
TITLE 
COMPANY 
ADDRESS 
CITY 


FORTY-EIGHT INSULATIONS, Inc. 


Telephone: Aurora 9207 
AURORA, ILLINOIS 


Send me full details on Quik-Set 
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as to when the medium needs chang 
ing 

Construction of the filter is a mat- 
ter of choice and what materials are 
at hand. At Rock Springs, the filter 
body was made of a steel cylinder, 
, in. thick, 28 in. in diameter, and 
30 in. high. It was found in the junk 
yard and its prior use was not 
known 

Frequency of changing the filter 
depends upon how dirty the fluid is 
About 1600 gals. of very dirty di- 
ethylene glycol was filtered at first 
and then the filter needed changing 
Subsequently, a side stream of 1% 
gpm. of the glycol has been passed 
through the unit at about 10 psi 
pressure. The filter has not been 
changed for about two months and 
the pressure has not gone up 

sefore the present filter was built, 
a pre-coat type unit was rented and 
it did an excellent job but was too 
costly 


PLANT AIR INLET 
AIR FILTER-ORYER 


CYLINDER-5 FT 
X 3 FT. DIAM 


AIR INLET 
BLAST HOSE TO UNPLUG 
CONNECTION CATALYST —# >t 


ONE BOTTOM 


Spent Catalyst Useful 
In Cleaning Exchangers 


‘PENT catalyst can be used to 
. particular advantage in_ blast- 
cleaning of heat exchanger bundles, 
particularly brass or bronze tubes 
where sand tends to pit the metal 
surfaces As practiced by mainte- 
nance personnel at Esso Standard 
Oil Co.'s Baltimore refinery, the cat 
ilyst is used with a small, portable 
pressurizing tank which can be car 
ried about from job to job 

As shown in the sketch, the tank 
is a 5 ft. high by 3 ft. diameter metal 
cylinder with an inverted cone bot 
tom Plant air, at an average pres 
sure of around 60 psi. and occasion- 
ally as low as 40 psi., is perfectly 
satisfactory, it has been found. The 
unit is connected to a plant air sys 
tem outlet as shown. In addition, a 
small air inlet is provided near the 
bottom to keep catalyst from clog 


ging 
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———we CRYSTALS — 


penn g 


SONICS MADE VISIBLE in oscilloscope patterns ind ELECTRONICS CONVERT sound waves from two piezo 


ates flow velocity Difference in height of flat portions lectric exciters on the pipe to energy measured by a 
of trace is a measure of velocity calibrated electronic voltmeter 


Sonics + Electronics = Flowmeter 


NEW type of electronic flow fluid through the walls of the con propagation velocity would produce 
meter, capable of measuring taining vessel errors far yreater than the vari» 
rapid flow of fluid in pipe, has .been No part of the measuring system tions due to flow 
developed at the National Bureau of need come into contact with the me For this reason, the transmitter 
Standards, It utilizes the change in dium under study, This makes the and receiver of the NBS flowmeter 
ve.ocity of sound waves as a measure unit applicable to detecting flow of are 


exchanged periodically without 
of fluid flow chemicals in a 


closed system, for ex varying their locations. This is ac 

Advantages cited for the device ample, the coolant in a chain reactor complished by using identical 
are that it has a very fast respons Minor modifications will permit it netostrictive 
ind does not obstruct the fluid cur use on such fluids as 


may 
or piezo-clectri exciters 
gas or oil in a such as barium titanate crystals 

rents in making the measurement metal pipe as transmitter and receiver, ana 


In addition, the signal-to-noise ratio In instances other than those in jwitching their connections alter 


sufficiently high to permit the volving extremely high velocities nately to the receiving and trans 

measurement of extremely small ve wind tunnels for example i simple mitting channel 

locities ystem utilizing merely a stationary Thus the phasemeter displays two 
Most present methods for measur device to transmit energy into the phase shifts alternately: one a fun 

locity of flowing liquids de medium and another stationary unit tion of the ound velocity plus the 


pend upon mechanical devices that to receive it would be impractical fluid flow, and the other 


ng the ve 


a runction 
usually ntroduce discontinuities in This is because changes in distance or of the sound velocity minus the flow 
the fluid and have inherent inertia 
vhich prevents faithful reproduction 
if fast changes in velocity. One type 
f flowmeter utilizes the principle of 
the homopolar machine: but this can 
not be used for gases ind the n 
strument 1s ¢ t restricted 
the measurement f conductive 
Another method make 
tance change in hot 
path of fluid flow 
presenting 
the hot v 
that would 
or physically i 4 
from the 
NBS flowm 
transmitted over a 
tance through the flowing 
id the phase of the rece 
War ympared with that of the 
transmitted wave The sound energy MECHANICAL SWITCHING SYSTEM us: commutator (left) and switching 


imparted tf and taken from the unit for the ynehronous |! (right), driven by an electric motor 
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Scale model tanker (1%%" to 1') made for demonstration purposes 
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Loading racks provide multiple loading sta- 
tions, Manifold lines under dock are easily 


connected to loading racks 





Larger model of a loading rack demonstrates flexibility of 
ad 


Chiksan aluminum marine and barge hose. Ship to shore con 


nections can be easily handled by one man in a few minute 


A New Concept in Engineering Procedure 


Designed and engineered to your particular needs and demands 
is the creed of Chiksan’s Engineering and Research Development 
Division. ¢ Whether it be a 5g”swivel joint or an entire loading 
dock, Chiksan design engineers will work in close cooperation with 
your organization to find a practical solution to your problems 
¢ Here, for example, is an illustration of how Chiksan solved the 
problems of a major petroleum refiner seeking to speed the loading 
of petroleum products from dock to tanker with the utmost 
in economy and safety. ¢ If you have problems in the safe 
economical, speedier conduct of fiuids and gases through flexible 
lines, Chiksan will welcome the opportunity of working with you 


Enterprise Kelies an 


HUG AN ......, Swivel Joints 


PP-5 
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1 difference between the two phase 
S a measure of the fluid ve- 
locity 
The switching can be made to op 
erate faster than the inherent varia- 
tions occurring in either the trans- 
mitter, receiver, or even the medium 
Hence, the variations will occur at 
1 minimum of one complete trans- 
mitter-receiver switching cycle, and 
the phase difference will remain un- 
affected 
In the first experimental model of 
the NBS flowmeter, a mechanical 
switching system operating at a 10- 
cycle-per-second rate is employed 
rhe switching is achieved by a com- 
mutator that is inserted between the 
crystals on one side and a 100-ke os- 
other 
The oscillator is connected to an am- 
plifier containing careful.y designed 


cillator and receiver on the 


limiters that produce a square wave 
voltage to be injected on one grid of 
a multigrid phasemeter tube The 
receiver amplifier also furnishes a 
limited signal to the other grid of the 
phasemeter tube 


The phasemeter tube is by-passed 
by a capacitor so that fluctuations 
at the 
moved and the fluctuations at the 
switching rate may be applied to a 
synchronized rectifier The rectifier 
is actuated in synchronism with the 
commutator, but its active period is 
shorter so that the 
ients occurring 


sound wave frequency are re 


harmful trans 
during the crystal 
transition are suppressed 

A simple 
switching the 


commutator merely 
erystals alternately to 
receiving and transmitting channe:is 
is unsuitable because of the capaci- 
tive cross-coupling between the two 
channels In order for the tran 
mitted and received pul es to be ab 
sOlutely representative of the ep 
aration between the crystals and the 
fluid velocity there must be a mini 
mum of coupling between the two 
channels By very careful design of 
the commutator, the leakage capaci 
tance can be reduced to about 5 

f ind much of the fringe ef 


ind ground currents are elim 


The rotor of the commutator is 

ide in the form of a sandwich, con 
sisting of two pieces of insulating 
material fastened to a grounded con 
luctive shield. Two conductive seg 
ents or sectors are mounted to the 
nsulating material but with no con- 
nection to the shield The shield is 
brought out to the maximum diam- 
eter of the rotor 
the fringe 


+ 


thereby reducing 
effects between the sec 
ors 

Four rows of carbon brushes are 
irranged so that the crystals ars 
mnected to either the receiver or 
scillator for all positions of the 
rotor Capacitive coupling between 
the sectors is reduced by maintain- 
ng a clearance of less than 0.015 in 
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Laboratory Practices 





between the sector shield and the ro 
tor 

The output of the phasemeter is 
applied to an electronic, high-imped 
ance voltmeter (which can be cali 
brated directly in terms of velocity) 
through the rectifier-switch geared to 
the commutator drive 

Fast velocity changes can be ob 
served on the screen of a cathode 
ray oscilioccope connected to the 
Thus, 
if the plate voltage is made visible, 
the difference between the voltages 
developed 


plate of the phasemeter tubs 


“down 
stream” can be used directly to esti 
mate the flow-velocity instantaneous 
ly 

A modification to the commutation 


upstream" and 


ystem is the use of an electronic 
switch. By using vacuum tubes, the 
switching frequency can be increased 
to 1000 cycles, for example, and the 
time of response can be correspond 
ingly shortened 

Four pentode amplifiers are placed 
between the crystals on one side and 
the oscillator and receiver on the 
other 
rived from a square-wave generator 
with a frequency equai to the switch 
ing rate (1000) eps.) When the 
screen voltage is positive, the pen 
tode acts as a normal amplifier: When 
the potential becomes negative, the 


The screen-grid supply is de 


electron stream in the tube is blocked 
and good shielding is provided. The 
amplifiers are so arranged that on 
pair operates at a time during each 
half of the switching cycle 

Further modifications in the flow 
meter are being considered One in 
particular is concerned with flow in 
metal pipes A pulsed and gated 
phase comparison system will be used 
for this purpose to eliminate the ef 
fects of the direct transmission of 
the sound through the wall of the 
pipe 





What's Your Headache? 


How do you seal ground-glas 
joints under high vacuum in the 
presence of hydrocarbon vapor 
‘or liquid) at high 
tures? 


tempera 


There's a lan in a 
east” lab who'd like an answer 
to that one Can you help? It 
o, we'd be glad to consider pub 
lishing your reply on these pages 

paying you for it, of course 
Or send us a problem of your 
wn Adare replies to 

Laboratory Practices Editor 

PETROLEUM PROCESSING 
1213 West Third St 
Cleveland 13, Ohio 


‘down 











YOU NEED 





ONE Source... 


ONE Order... ONE Delivery 


TECHNICAL produces over 8,000 different roll and 
dial charts... you can get all your chart needs from 


one source. 


TECHNICAL keeps in the lead with modern facilities 
... you get dependable chart accuracy. 


TECHNICAL Charts are used by leading concerns... 
among them: United States Steel, DuPont De Nemours, 
General Motors, Standard Oil of California. 


TECHNICAL’S output has redoubled in only the last 
four years... more proof of customer satisfaction. 


c€CHNICa C 


188 VAN RENSSELAER ST. 


Sead por Catalog 
HARTS INCORPORATED 


BUFFALO 10, N. Y. 


Nationally Represented by TECHNICAL SALES CORPORATION, 15464 James Couzens Highway 
Detroit, Michigan 
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THIS CHART SHOWS the com- 
pounds found in the deposit 
end the reactions by which 
they are produced under each 
of the temperature conditions 
studied. 


SUMMARY OF DEPOSIT FORMATION REACTIONS 


OOL ENGINE 


SURFACE 


v 
—+ [Pox2] [PhSdyie—Pbo —» 


ber , 
need om Phx 


New studies reveal 





The sequence of 


which occur 


Combustion chamber deposits, 
which increase the tendency of fuels 
to knock, have long presented a 
problem to petroleum engineers 
working on the improvement of 
fuel performance. 

Until recently, however, very little 
was know n about the reaction 
mechanisms which result in the ac- 
cumulation of these deposits—es- 
pecially with fuels containing tetra- 
ethyl lead. And nearly all modern 
hutomotive fuels contain this anti- 
knock compound, 

SINCE DU PONT is a large supplier 
of tetraethyl lead, the Du Poni Petro- 
leum Laboratory recently undertook 


a study of the sequence of chemical 


NORMAL DEPOSIT 
SURFACE 


VERY HOT DEPOSIT 
SURFACE 


U 
fs 2) [PbSO,~-PO —>PbX2 


chemical reactions 


in engine deposit formation 


reactions which occur in combustion 
chamber deposit formation. 
Although almost all tetraethyl 
lead decomposition products are re- 
moved from the combustion cham- 
ber with the exhaust gases, a small 
amount remain on the chamber walls 
in the form of inorganic lead salts. 
Engine deposits also contain a cer- 
tain amount of carbonaceous mate- 
rials from incomplete combustion, 
and both metallic and nonmetallic 
compounds introduced with the air, 
fuel or oil, and from engine wear. 
THESE DU PONT STUDIES—part of a 
continuing series of systematic in- 
vestigations on the mechanisms caus- 
ing combustion chamber deposits— 


were limited to the formation of the 
lead salt portion of the deposits. 

The results are summarized in the 
chart above. For full details on the 
results and their significance, ask 
any Du Pont Petroleum Chemicals 
representative or district office for a 
copy of “The Mechanism of Com- 
bustion Chamber Deposit Formation 
with Leaded Fuels.” 


"16 us war orf 


Better Things for Better Living 
. « through Chemistry 


Petroleum Chemicals 


New York, N.Y 
E.1.DU PONT DE NEMOURS & COMPANY (INC.) District ( 
: Wileinntan. 4 : Offices : 


Pet ‘ } vs Dives e WwW 


76 Velaowore 
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so PATENTS 





By Peter J. Gaylor, Patent Attorney, Gaylor, Cifelli & Jurick, Newark, N. J 


wars sittrretigereas 


zz2= 











PURER ETHYLENE is produced in this ethane cracker by selective catalysts 
which inhibit formation of acetylene and non-gaseous hydrocarbon (Dow 


Chemical Co I S. 2,629,753) 


Catalyst Improves Purity of Ethylene 
Produced by Pyrolysis of Ethane 


ECENT petroc hemical interest sis of ethane ind heavier hydrocar 
in ethylene has been high-light bons at above 750° C., there are pro 
ed by Gulf Oil Corp.'s placing in op duced significant amounts of acety 
eration its Port Arthur plant pro lene, gaso.ines, tars and solid cyclic 
ducing 2's billion cu. ft. per year of hydrocarbons formed at the expense 
ethylene, with a second plant of the of the ethylene yield which « ate 
same size under consideration. There erious operating difficulties in foul 
fore, of interest in this connection 1s ing, gas purification, et 
Dow Chemical Co.'s patent 2,629,753 The patent discloss that there 
for producing ethylene by selective 1 small group of catalytic material 
pyrolysis of ethane which at 800 -1000° C. act selective 
This patent points out that when ly to accelerate cracking of ethane 
ethylene is made by straight pyroly and higher paraffins to ethylene and 
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still inhibit formation of acetylen 
and non-gaseous hydrocarbons. Such 
catalysts are essentially infusibie re 

fractories not reducible by hydrocar 
bons at 1000° C., having a surfac 

area of less than 1 sq. m. per gm 
and which have disposed on their 
surface 0.001-1¢> by weight of man 
ganese, iron, copper or cobalt. Dur 
ing contact with the catalyst at 800 

1009° C., the hydrocarbon is pyrolyzed 
largely to ethylene and the latter 
may be used directly without purifi 
cation for many chemical syntheses 
Carbon produced during the pyrolysis 
is deposited on the catalyst and is 
removed during regeneration by 
burning off. Since the catalysts em 
ployed are refractories, they are well 
adapted — for use as heat-storing 
media, thus permitting the pyro.ysis 
to be carried out by a cyclic regen 
erative procedure 

Refractories most satisfactory for 
such use are metal oxides or silicates 
such as_ silica alumina,  beryllia, 
thoria, magnesia, lime, titania, zir 
conia, chromia and hafnia, alone or 
in combination with silica Non- 
basic refractories are preferred be 
cause of their greater resistance to 
oxides of carbon The refractory 
may be in the form of sillimanite or 
mullite pebbles of 0.2-1-in. diameter 
or in the form of Berl saddies (pat 
ent 1,796,501) 

Of the promoters already specified 
iron is active in lower concentra 
tions than the others, although a 
proportion of at least 0.1% is pre 
ferred for each of the metals. Cop 
per tends to exert a fluxing action 
on some silicate so a Suitable re 
fractory in this case is aluminum 
silicate, or, better yet, a non-silicate 
such as alumina Since the py 
ro.ysis is highly reducing, a salt such 
as the nitrate or acetate may be 
used, rather than the metal 

Cracking temperature preferably is 
900°-950 C., and residence time not 
over 2 sec Under these conditions 
of pyrolysis, the cracked gas con 
tains too little acetylene to interferes 
with most of the uses to which the 
ethylene made is put, but even these 
traces may be removed by passing 
the gas at 140°-375° C. over a bed 
of refractory pieces impregnated with 
0.5-2°, copper oxide (as disclosed in 
patent 2,398,301) 

The diagram above illustrates 
schematically the apparatus which 
may be employed Insert A show 
temperature distribution in the unit 
during cracking, while Insert B gives 
distribution during regeneration, It 
will be observed from the diagram 
that the ethane-containing natural 
ras entering in line 31, passe 
through inlet 10 and into preheat 
zone 21 filed with ‘'4-in. untreated 





Patents 





owagelnk, 


mullite pebbles, Then it enters crack 

ing zone 20 filled with catalyst such 

as '»-in. mullite pebbles having 0.1°; 

of iron distributed on the surface 

Quench zone 19 is filled with ‘4,-in 

mullite pebbles, the surface of which 

has 1% by weight of copper oxide 

(prepared according to patent 2,- 

398,301) The cracked gases leave 

through outlet 13 

During the regeneration cycle, air 

from inlet 33 enters line 13 into re- 

actor 4 and out through iines 10 and 

34 At the same time, fuel gas in- 

troduced through line 35 enters 

through line 17 and inlets 15 and 

merges with the air stream. 3e- 

tween the two cycles, the reactor 

may be purged with inert gas such 

as steam or nitrogen entering 

through line 36 

The cylindrical reactor 4 is formed 

of a steel shell 5 lined with courses 

of insulating brick 6 and a refrac- 

tory brick 7, and lagged with heat in- 

sulation 8 

Typical results obtained from a ere ein a — 
given vide 


STANDARD natural gas feed stock are 
below Hydrocarbon Synthesis 


} + i - de ; 
Component Natural Gas ( racked Gas ot), «6 Texa , i } 
val..." 


TUBE FITTINGS HOLD 
ULTRA-HIGH VACUUMS 


In this case, the conversion of 
Y providing a ethane to ethylene was 51.5°7, the 
chemical efficiency of the conversion 
was 96.9°;, and the cracked gas was 
clear and colorless with no appre 
mevelria! applications ciable quantity of tar or liquid con 


ical seal have now 
vacuums beyond the 
Ultra-High Vacuum Dem densate recovered 


ncorporates standard 


Patents Issued in March 


The following classified listing 
gives the patent number, paten- 


1 reducer and a ip 
that the ow pressure in 


be reduced repeatedly 
tee, or assignee, and a brief de 


114.7 pounds per square scription of all patents believed 
1000000194 psia. For to be of interest to the petroleum 
Processing industries as con 
fained in the Official Gazette of 
tes! data address the U. S. Patent Office for March 
10, 17, 24 31, 1953, Vol. 668, 


Nos, 1-5 


igelok fittings and 


CRAWFORD FITTING CO. 
864 E. 140th Street, Cleveland 10, Ohio PROCESSES ' fe 


SWAGELOK FITTINGS AVAILABLE IN. BRASS, Catalysts 





ALUMINUM, STEEL, STAINLESS STEEL, MONEL 


COME TO YOU COMPLETELY ASSEMBLED, 631 is 
FINGER TIGHT fp red ir \ italysts fron ‘ : product 
tal nd apparat 
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To know how good valves can be, 
install valves that are 
known to be good 














BRONZE, + 
IRON, STEEL AND 
CORROSION-RESISTING VALVES 
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CORROSIVE LIQUIDS CAN'T 
HURT THIS INSTALLATION 


Large midwest corn processor installs 


SARAN lined pipe, fittings and valves 


When one of the largest processors of 
corn in the midwest was faced with the 
problem of handling corrosive liquid 
safely and efficiently in an ion exchange 
system, they investigated saran lined 
pipe and fittings 


They learned that saran lined pipe fit 
ind valves assure tight, leakproof 

They that the 
excellent corrosion resistance of strong, 
rigid lined pipe 
longer service and treater de pe ndability 


joints were convinced 


suran would mean 


The sum total of advantages offered by 


Seran Lined Pipe Company 
2415 Burdette Ave., Ferndale, Mich 


Please send me a copy of your catalog on 


Seran Lined Pipe, Valves and Fittings 
Nome 

Title 

Company 


Address 


saran lined pipe indicated that it would 
meet the company’s demands for equip- 
ment that would assure uninterrupted 
free from the expense and 
unscheduled “shut 
downs.” Wherever piping with unusual 
most chemicals and sol 
vents is involved, install saran lined 
steel pipe. It can be easily cut and 
threaded in the field need for 
special tools or handling: costly down 
time can be reduced to a minimum, We'll 
be glad to assist you with installation 
plans. Write or call the Saran Lined Pipe 
Company, Ferndale, Michigan. Offices 
in New York « Pittsburgh 
Tulsa * Philadelphia « Chicago ¢ Port 
land © Indianapolis * San Franciseo 
Houston ¢ Denver © Los Angeles ¢ Seattle 
Cleveland © Charleston, S.C. « 


processing 


inconvenience of 


resistance to 


without 


Boston 


loronte 
Montreal. Saran lined pipe is a produet 
of THE DOW CHEMICAL COMPANY 


RELATED SARAN PRODUCTS 
Saran rubber tank lining ¢ Saran rubber 
molding steck * Saran pipe and fittings 
Suran tubing and fittings 


you can depend on DOW PL ISTICS 


(To obtam more 


data on advertised products Nee 


paqde 768) 
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Chemicals 
(Babeo 


ng oil mpo 
, 640,456 Shell 
tert buly 
» 630,460 (Univers 
i t-alkylbif 
1630,461 (Hans 
t ne 
hydr arbons 
31.084 «Pt ps Petr 
ilfate productior 
125 ‘(Diamond Alka 
rinated paraffir 
ym pounds 
(Shell Deve 


forming mp 


19 «(Standard ©O 
opolymer r 

tougt styrene 
2.631.140 (Univers 
f ! 


eno re 


nd 
‘ 
modified r 
31.970 
pul 
f.zable impu 
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Lubricants 
651 9 Tide 


PETROLET 
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=> 


RiGaip>"” meons 


more service for your money 


Bench Chain Vise 
—% to8 


it’s a lot easier to work 
with 


Ritnib> 


Extra-Utility 
Pipe Vises 


Compare those work-saver 
RitatD Vises with any others 
and you see the bonus of ex- 
tra utility you get for your money. Kit vise is easily toted to the 
job, quickly clamped on edge of bench or plank, ready to use 
All other RitatbD vises have handy integral pipe benders and 
rests to make cutting and threading easier. Full-width firm 
gripping jaws of top quality tool-steel, bodies of rugged special 
malleable—for years of service. 9 models, yoke and chain, 23 





sizes, meet every need. Get your money’s worth— buy Rifalp 
Vises at your Supply House. 


THE RIDGE TOOL COMPANY 


a 4 zz - i, 
_ & L oo” sa” 


/ 


ELYRIA, OHIO 


Work-Saver Pipe To ols 
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PETROLEUM 


UNITS — 21 on stream . . . 31 in design or under 
construction — a total of 39 in the U. S. A... . four in Japan... 
two each in Great Britain, Australia and the Middle East . . . one 
each in Canada, Canary Islands, and France. That's how far 
PLATFORMING has come since October 27, 1949 when the first 
unit went on stream at Muskegon, Mich. 


Refiners all over the world have chosen PLATFORMING because 
it is the proved solution to their reforming problems . . . because 
it produces high octane fuel from low grade charge stocks . . . 
because it has the aromatics option . . . because it is versatile, 
economical, and dependable! You can rely on this world-wide 
experience in making your choice. 


UNIVERSAL CIL PRODUCTS COMPANY 


oP 30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A 


Laboratories: RIVERSIDE, ILLINOIS 
® 


Universal Service Protects Your /nveslmenat 
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LIQUID MATERIALS HANDLING Patents 


7 TO 28 “Salaaeeten aa 
GPM ba on ooemnel 


. .. for clean, fast liquid handling <a Miscellaneous 


«630,968 (Gulf Resear 





Dispense light or viscous petro-chemicals from drums, TIME-TESTED ho 
wheel tanks or underground storage. Control hazardous ROTARY DESIGN 2,631,015 «Shell Der 
liquids. Stop waste. HI-LO GEARED 


MODELS 
RUGGED CONSTRUCTION HIGH SUCTION >= 
Bay 
Outlasts lightweight pumps. Built for industrial service. ten tee - i x 


he 


2,632,432 (Standard 


al liner 
on engine 


(Standard 


tank 


Low cost. Available in many models and with wall Catalog HP206 


and base mounting accessories. end prices img . EQUIPMENT 
BLACKMER PUMP COMPANY « GRAND RAPIDS, MICHIGAN Processing, general 


2.650.877 «(Ur n O of 


1 pro 




















1 dampener 

(The Fluor 
ipparatu 
e I 





[eeeessseaer.. 








Storage Tank Cleaned by Own Crew — | Sstelvtic Reactor 


2.630.352 (M W Ke Ke 

handling vowdered s« 

{ fiandard O 

nvers 

That's the report from a Southwestern refiner. An 80,000 barrel yo 

tank thoroughly cleaned, even around rivet heads, in 12 hours, 

appar 4 

(Hydrocarbor Resear 

» bed catalyst apparat 
(Standard O De 
and apparatus 

g of solids with 


at a cost of only $490. Previous cost was $4800. Saving: $4310, 
The cleaning is simple. He just sprays an Oakite solvent deter- 
P - ind ippara 
gent on tank sides and supporting columns, then follows up with catalytic reaction of 
a high pressure rinse, No scraping—no steaming out, Instruments 


O.007 


That's the kind of simplicity and economy 


you get with Oakite solvent detergents. They 


\ 
f 1S clean cold, remove tough soils without affect- 


yr ‘esnovN ing paint, have long-lasting cleaning power. 
| 


\\ FREE BOOKLET gives details; tells how 
; to save time and money on tough cleaning 
jobs. Get your copy today. Write Oakite 
Products, Inc., 50D Rector St., N. Y. 6, N. Y. 


OAKITE 


Fechnicnt Service Repreventarives Locaeed i» MULAL COL MET AUC a TDL ToL 


Principal Cities of United States and Canada 
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wilh: 


BRANCHES 


HOUSTON, TEXAS 
407 Velasc« 


(Serving the Gulf Coast 


ODESSA, TEXAS 
402 West County Road 


Serving West Texos 


CASPER, WYOMING 


1740 E. Yellowstone 
erving the Rocky Mounto 


< P 
states and 3na 








VOIDS 


ORBIT Forged Steel LP 
GAS VALVES are de- 
signed to safely handle 
hydrocarbons, 


Trapped fluids become a contingent danger in case 
of fire. The body of an Orbit Forged Steel Valve is void 
of any oreas where fluid could be trapped when the 
Valve is closed or open. 

Your Supply Store carries ORBIT Forged Steel LP GAS 
VALVES. Sizes 1” to 4” ASA Class. Maximum Rated 
Working Temperature 250° Fahrenheit. Screwed 

and Flanged Ends. 


ORBIT VALVE COMPANY 


P. BOX 699 TULSA, OKLA. 








a Patents 
In This Plant Nicholson Traps 


SAVED 10% IN STEAM COSTS 


7A 





Chief Engineer H.F.D. stated, after Nicholsons replaced mechanical 
traps in his plant: “Saving in steam waste cut our fuel cost at least 
10%. Yet application temperatures were up 30-40. And relief of 
all air binding effected faster warm up.” 


Operate on lowest temperature differential; 2 to 6 times average 


drainage capacity; maximum air venting. For other advanced Nichol! 
son features send for Bulletin 152 


Fie 
Mate 
hoppers 
: Bulletin 

: —_ 152 Tanks and Vessels 
5 TYPES FOR EVERY APPLICATION, process, heat A . 
power. Sizes ‘4 to 2"; 


2 630.937 (Chicago Bridge 


pressures to 250 Ibs 





ia support for floating 
215 Oregon St., Wilkes-Barre, Pa 2.631.015 ¢ 


Shell Deve 





he al liner for e 


> 631,003 (John W W ins 
paratus 

2.632.466 (Standard 
Storage tank construct 


TRAPS - VALVES - FLOATS Pumps and Compressors 











nH 


National R 
m pump 


ma I Mal! 


FOR BLENDING LIQUIDS 
You can’t beat the accuracy of a.. 


AUTOMATIC 
*THE BLENDER THAT USES | LENDER? 


XACTO—the world's most 
widely used meters! 


Valves and Fittings 
Actual operating records “Lubricated valve with [ubr 
prove that use of the Bow- 
ser Automatic Blender re- 
sults in constant formula 


accuracy to 1/10 of 1%. 


k 


If you blend or mix two or 

more liquids, chances are the Bowser — 
engineer in your vicinity can show you how fo increase produc- 
tion, cut costs and assure product uniformity. Call him TODAY! 





‘ F How to Obtain Patents 
Write for the new folder on Automatic Blending Systems Zeaders may obtain copies of 
any U. S. patent from the Patent 
WAN BOWSER, INC., 1329 CREIGHTON AVE., FORT WAYNE 2, IND. Office at 25 cents each. Order 
g(} R by patent number direct from 
LAND REGIONAL OFFICES: ATLANTA @ CLEVELAND e@ DALLAS i th at Wola 
FORT WAYNE @ KANSAS CITY @ NEW YORK @ SAN Weslieates 9% Db. C 
PRANCISCO @ WASHINGTON, D. C. @ HAMILTON, ONTARIO SSUNELONn sv, 
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- al Guide 
Hooker Saaert oF A SERIES) 


e time 


av 
eference to $ 


hond y ° \it ch 
USE papronree high quaty 
in $ 


ALUMINUM CHLORIDE 


Formula: AICl3 

Form: Anhydrous gray crystalline solid, 
supplied in four standord sizes 

Molecular Weight: 133.3 


ANTIMONY TRICHLORIDE 


Synonym: Antimonous chloride 
Formula: SbCi3 

Form: Anhydrous yellowish solid 
Molecular Weight: 228.1 


HOOKER 


ALUMINUM CHLORIDE 
ANTIMONY TRICHLORIDE 


emicals- 


PROPERTIES 


Aluminum Chloride (Sublimables in air 
at 950°C.) 98.5% Min 
lron Se ox 


6 


Heat of Solution 5 mall caligqm 


SCREEN SIZES 


Extra Fine Grind An unscreened material, 


90 to 95% passing 40 mesh 


Fine Grind—An unscreened material, prac 


tically all passing 20 mesh 


Coarse Grind An unscreened material, 


1 mesh and finer, containing 25 to 


35% finer than 20 mesh 


Coarse Screened Same as coarse grind 


screened to remove 20 mesh and finer 


PROPERTIES 
Antimony Trichloride 
lron and Arsenic 
lead 


Melting Point 


For detailed information oi teins listed. drop us a 


note on your letterhead 
HOOKER ELECT ROG 


WIS) Buffalo \ve., 


Address youl request to 
HEMICAL COMPANY 
Niagara Falls, New York 





USES 


Catalyst: For Friedel-Crafts synthesis, iso 
merization, alkylation, polymerization 


halogenation 


Products: Plastics, resins, high octane 


gasoline, lubricants, lube additives 


synthetic rubber, dyes, photograph 


chemicals, pharmaceuticals, et 


Fluxing Agent: For aluminum refining and 


aluminum casting 


USES 


Catalyst: Dyes, pharmaceuticals, 


petrochemicals 
Antimony Salts: Mordant in cotton printing 


Metal Treating Antimony plating, bronzing 





Tam the elt xf the Eauth 


HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS + TACOMA «+ NEW YORK «+ CHICAGO «+ LOS ANGELES 











Magnet Cove Barium Corp., 
Hlousion, Tex Valvein 
tik. Grevybull, Wyo. Mag 
cobar diilling mud, Mag 
couel bentomte, Mylozpel, 
Fiber Seal, JelbOu mud 


Simeg yo?” 


IS ONE OF THE DRESSER INDUSTRIES 


Clark Bros. Co. Division, 
Olean, New York. Lnegines 
arn COMIPEEssors 


Us, steams 


and chesel driven 


In the movement of gas and air under moderate pressures 


the oil and gas industries look to the acknowledged 


pioneer im this field, the Roots-Connersille Blower Di 


vision of the Dresser Industries 


Serving almost every 


branch of industrial activity, Roots-Connersville con- 


tinues today a tradition of leadership begun in 1854. 


Dresser Manufacturing Division, 
Bradjord, Pa. Oil and eas and 
pipe couplings, littings and 
sleeves—rolled and welded Pines 


—welding fittings and flanges 


Kobe, Inc., Division, Minting 
ton Park, Calif. ¢ omplete hy 
draulic oil tfreld pumping sys 
tems, including the hobs 
Fiee Pump 








[is 


} RLS S59S5( S[k 


INDUSTRIES 


Dresser Industries, Inc. is one company —with the strength 
of many! A joint endeavor dedicated to producing the finest 
of integrated equipment and coordinated service for the oil, 
gas and chemical industries 





Each member company ts an individual specialist and leader 
in its field. The parent, Dresser, incorporates many added 
services into its over-all administration, yet each Company 
retains its individual identity and management. Such an 
integrated organization derives economies that are passed on 
to the operator along with the many other advantages of 
the specialized experience, know-how, research and develop- 
ment of each of these operating Companies. 


Dresser Industries is a vigorous, competent, far-reaching 
team to help meet efficiently the world’s ever expanding 
energy requirements—a service unlimited—that makes your 
job easier, faster, more productive. This is your dividend 
from these combined operations—the DRESSER PLUS «@& 


centrifugal blowers and exhausters, and an extensive (ih ( WW STRIE Ss. imc. 


range of gas and vacuum pumps, rotary posite dis Oil, GAS AND 


With its dual-ability line of both rotary positive and 


HEMICAL EQUIPMENT 

placement meters and inert gas generators, Roots-Con- 

nersville brings almost a century of specialized experi 

ence to industry's problem of moving gas and air 

ATLANTIC BUILDING ® DALLAS, TEXAS 


Pacific Pumps, Inc., MMinting Roots-Connersville Blower Security Engineering Division, Ideco Division, Dalias, 
ton Park, Calif. Centrifugal Division, Connersville, Ind Whittier, Calif., Dallas, Tex Beaumont, Tex. Derricks, 
pumps deep oilwell plunger Rotary positive blowers, gas Rock bits, reamer casing drawworks, rambler drill 
pumps; centrifugal blowers. crapers, reamer rock bits, ing rigs, Graveling blocks, 
exhausters postive displace conmng bits, Securaloy rotary tables 

tent meters 


pumps, hot oil and boiler 
feed pumps 





Why Norton 
seamless tubes 
vive you better 

filtration 





Norton ALUNDUM tubes hay 
Construction that) tcan 

sro filtration ancl enables faster. more 
hy cleanin And dike all Norton 
mediums they're made with the 
controlled slrucliure me s that 
even distribution of po ; m 
mia OPCt-prore ratie 


tur need 


Cost-cutters over a wide 
job range 
form. Norton porous mie lita 
have exceptional resistance to breakage, 
cl bpopotnn mil acid and alkaline conditions. 
Phey re designed to perform better, last 
owe 


wide variety of chemucal field appleations. 
I 


er and cut your operatin cost mal 


bor example filtering water or solvents... 
cuttin oil Witt and other icgtatel e Fe 
clariinn cleanin flancls ancl toclastrial 


Wast in bowler feed water treatment. 


Get the whole story 
See your Norton Repre cnt 
plete facts on low 
wi mid satisfaction with 


mecadiin Or write 


requiircmciul lo NORTON 
New Bo St... Worcester 
dia R preosculatlive 

Brick Co... Lt 
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SMOKE BLOWN THROUGH «& Nv! 


"Trade Mark Reg. U.S. Put. Off. and Foreign Countries 


WNORTONPD 
POROUS MEDIUMS motton aumous rorous moun 


Making better products to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 




















| Where fluctuating load 
is the problem... 
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gearturbines can handle it! 


Process requirements in the evaporator room of the 
Masonite Plant, Ukiah, California, called for a variable- 
speed pump drive to provide for fluctuating load con- 
ditions, Steam was available. In the words of this user: 
“Westinghouse Type E, Close-coupled Gearturbines 
were selected since the pumps had to operate at rela- 
tively low speeds, and the higher efficiency inherent in 
the high-speed turbines was desirable. In operating 
performance, these turbines have proved the most effi- 
cient and economical solution to our problem.” 

Also in the evaporator room, the Masonite Company 
selected four Westinghouse Type E Turbines to drive 
the boiler feed pumps. These turbines provide an effi- 
cient, trouble-free drive which can be driven by the 
existing steam supply. Motor-driven units are used 
as stand-bys. 

This use of both types of Westinghouse Turbines is 
the kind of over-all unit responsibility that actually 
makes your job of purchasing, installation, and main- 
tenance easier . . . more dependable. 

Wrapped up ina single package is a compact, rugged, 
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wire 


and reliable speed-reduction unit solidly coupled to a 
Type E turbine. Each gearturbine its mounted on an 
extremely rugged base, fabricated of heavy steel plate 
which forms the oil reservoir. This arrangement sim- 
plifies mounting and installation. It provides operating 
stability never before available. 

Get the full story on the broad Westinghouse 
turbine line. Book B-4346 clearly explains the appli- 
cations, refinements and distinct standard features 
of Westinghouse Gearturbines. Call your nearby 
Westinghouse office, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

J-50539 


you can 6c SURE...i¢ irs 


Westinghouse 
Turbines 
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WELLSVILLE, NEW YORK, Sinclair Refining Company's 
new propane deresining unit at the Wellsville refinery, performs the 
dual role of removing undesirable asphaltic material from high quality 
Pennsylvania Grade lubricating oil and recovering heavy resins used 
in the manufacture of wax-coated paper and other everyday items 
Fluor engineered and erected this plant on schedule and possesses the 
experience and ability to build processing units, large or small, anywhere 


in the world — not only for the refining industry but for natural 


BOOTH NOS. 47 a 48 


gas, chemical, petrochemical, power and heavy industries as well. 
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BE SURE WITH 


THE FLUOR CORPORATION. LTO 


4OS ANGELES. CALIFORNIA ENGINEERS 


Par CONSTRUCTORS 


MANUFACTURERS 
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to the 
he was 
partment 
laboratory in 


AWARD Mr 
Buchanan nell 
with his in chemistry at Harvard 
Lynch, Wood River as a junior 
National chemist and by 1947 was 
ition of chief research chemist. In 1950 he 
America at. that transferred to New York, returning 
annual convention in to the Shell Illinois location the fol 
Houston's Rice Hotel late lowing vear 
last month. Mr 3uchanan 
president of the Hiwan Oil & 
Gas Co., is the 17th recipient 
of the Award, given annual- 
iy by NGAA for outstanding 
service to the 
line and cy 


Martinez laboratory. In 1947 
shifted to the cracking de 
there and returned to the 
1949 

HANLON 
Darst E 
(left) is presented 
medal by John F 
president of the 
Gasoline 


3urdett is a graduate of Cor 
University and received his MA 
He came to 
research 
assistant 


1953 
winner 


Associ 
group's 


32nd 


Dr. Charles L. Thomas has been 
named Sun Oil Co. associate research 
and development director in. charge 
of all line activities. His headquar 
ters are to be at Marcus Hook, Pa 
Sun is currently building ad 
laboratories. He was previ 
manager of the Nor 


natural gaso 
Ling industries 


where 

ditional 
ously 
wood, Pa 


Three newly-created staff positions 


firm's 


research lab 





Dr. Frederick D. 


Professor 


Rossini, Silliam 
chemistry department head 
and director of the American Petro 
leum Institute research laboratory 
at Carnegie Institute of Technology 
will present the 27th Edgar Marburg 
Lecture at the annual meeting of the 
American Society for Testing Mate 
rials, June 29-July 3 in Atlantic City 


The lecture, given at each annual 
ASTM meeting, originated as a tes 
timonial to the first secretary of the 
Society, and was established to em- 
phasize the importance of furthering 
knowledge on properties and tests of 
engineering materials 


Dr. Rossini delivers his talk on 
Wednesday July 1. He will 
outline fundamental research in pe- 
troleum chemistry, proj 
ects supported cooperatively by in 
dustry through the American Petro- 
leum Institute, paying particular at 
tention to API research 
covering composition of crude pe 
troleum 


afternoon 


discussing 


projects 


An authority in physical chemistry, 
Dr. Rossini has a broad background 
as an educator, lecturer, scientist and 
author, with years of service as a 
member of ASTM Committee D-2 on 
Petroleum Porducts. In 1946 he 
elected president of the Commission 
on Thermochemistry of the Interna- 
tional Union of Pure and Applied 
Chem stry, having been nominated in 
1934 as U. § this Com- 
mission. He is 


was 


member of 
author or 
ximately 150 scientific pa- 
ling with thermochemistry 


warbons 


appre 


> 


H. W. Anderson has been appointed 
chief research chemist and R. A. Bur 
dett has been appointed to the new 
PETROLEUM PROC May 


SSING 1953 


coauthor 


as assistant directors will be filled by 
Norman Thompson, formerly assist 
ant superintendent of the Marcus 
Hook refinery; John G, Moxey, dr., 
formerly manager of the automotive 
laboratory and James I, Harper, 
chief of the process devel 
ection, development labora 

three assistant directors 


position of chief research physicist at 
Shell Oil Co.’s Wood River, Ill. re 
search laboratory 


formerly held the 
same position at Shell's Martinez 
Calif. refinery. He graduated from 
the University of Minnesota in 1938 ory. All 
and received his PhD from the Uni will have headquarters with the pres 
versity of California in 1941 He ent director Dr. J. Bennett Hill, in 
joined Shell as a technologist in San Sun's Philadelphia offices 

Francisco in 1943 


Dr. Anderson 
formerly 
opment 


later transferring Se 


i £. i 


veral other new appointments 


Nl 


FOR “INSPIRING LEADERSHIP” Dr. Eger V. Murphree (center), president of 
Standard Oil Development Co., was awarded the Industrial Research Institute's 
1953 Medal during the group's 15th annual meeting at Greenbrier Hotel, Whit« 
Sulphur Springs, W. Va., in April. Press medal is Dr, H. N. Stephens 
ft), vice president of the Institute and director of research, Minnesota Mining 
and Mfg. Co. Dr. Fred Olsen (right), Institute president and vice president 
research and development, Olin Industric In he accompanying citation 


nting the 
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EXPANSION 
MODERNIZATION 
NEW FACILITIES 


KULJIAN OFFERS THESE SERVICES: 


STEAM GENERATION & UTILIZATION 
ELECTRICAL GENERATION & DISTRIBUTION 
FUEL STORAGE SYSTEMS & PIPING 
PROCESS SYSTEMS & INSTRUMENTATION 
REFINERY FACILITIES IN GENERAL 


ENGINEERING—lreliminary studies and designs followed by 
detailed working drawings and specifications. (Services of resident 
engineer are optional.) 


CONSTRUCTION— Project management, including coordination of 


sub-contractors and = field forces. (Accounting and purchasing 
services are optional.) 


ENGINEERING AND CONSTRUCTION—lL niivided responsibility, 


from preliminary studies to completed construction. 





Jee Vralpian Gyosadion 


ENGINEERS OQ CONSTRUCTORS 
1200 North Broad Street, Philadelphia 21, Pa. 
MEXICO CITY + CARACAS « MADRID « ROME « ATHENS « TOKYO + CALCUTTA 
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have been made in connection with 
creation of new department divisions 
W. Herman Barcus to manager of a 
new products development division 
Marcus Hook, from manager of the 
development laboratory Earl M. 
Huneycutt to manager of the new 
process development division, Marcus 
Hook, from the process development 
section, development laboratory; Dr. 
Robert M. Kennedy to manager, ba- 
sic research division, Norwood, from 
the research laboratory; Stewart S. 
Kurtz, Jr., to manager of the ana- 
lytical division, Marcus Hook; and 
Wiliam A. Casey to manager, tech- 
nical service division, Marcus Hook 
from chief, technical service section, 
development laboratory 


Frank W. Bowen has been appoint 
ed superintendent of the Sun Oil Co 
refinery now under construction at 
Sarnia, Ontario, Canada. Formerly 

chief chemical 
engineer at Sun's 
Toledo Ohio re 
finery he will 
supervise plant 
operations under 
the direction of 
plant manager 
Gordon R. Hen- 
derson 
Mr 3owen 
joined Sun Oil at 
its Marcus Hook 
Mr. Bowen Pa., refinery af 
ter completing 
graduate work on a chemical engi- 
neering degree at Cornell in 1939 
Serving in the development division 
for two years, he was transferred to 
Sun’s general office in Philadelphia 
and promoted to process engineer. He 
has been at the Toledo refinery sine¢ 
1944 


J. G. Woods has been appointed 
director of operations of Mathieson 
Chemical Corp.’s Hydrocarbon Chemi- 
cals Division. He will be responsible 
for supervision of 
Division plants at 
Doe Run Ky., 
and Niagara 
Falls, N. Y. Join- 
ing Mathieson in 
1950. he headed 
the group which 
designed and en- 
gineered the Dos 
Run petrochemi- 
cal plant, where 
he later became 
manager. Prior 
to joining Math- 
ieson, he was superintendent of Dow 
Chemical Co.'s ethylene plant at 
Freeport, Texas 


Mr. Woods 


Llewellyn S. Howe replaces Mr 
Woods as Doe Run manager. He 
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For More Dependable, Accurate 
High-Low Pressure Control... dpecity 


Climax « Type 1401 


PRESSURE PILOT 


The Type 1401 Pressure Pilot was de- 
veloped to normally control reduced 
pressures on gas flow lines and also 
provide a “Safety Shut Off” in case of 
a line break. It operates as a pressure 
controller up to the limits of its Bour- 
don tube, but can also be set to close 
the valve at a pre-set “low pressure” 
for LOW PRESSURE CUT-OFF 
SERVICE. 
ue oe , 
. 1D * oP 
S gepteee” 


” 
; “a, 


BS&B Type 1401 High-Low Pressure Pilot on high pressure well in 
a Louisiana field 


(1) The high 
pressure setting on the Type 1401 Pilot is obtained by 
means of the knob adjustment on the Bourdon tube. (2) 
Low pressure setting is obtained by means of a turnbuckle 
which locks into place. The Type 1401 High-Low Pressure 
Pilot can only be used with a reverse acting “AIR TO 
OPEN” valve. 


The Type 1401 Pilot can 
be used for control of vacuum, reduced pressure, pump 
discharge pressure, maximum-minimum (on-off) control. 


NO OBLIGATION 


If you have a control problem, let BS&B Climax Controls 
Engineers help you solve it. The Type 1401 High-Low 
Pressure Pilot is just one of the many controls designed, 
engineered and precision-built by BS&B to meet your 
specific needs. Write for the complete Climax catalog. 


elilay 


A ¥4 1 Buack, Sivaus ¢ Bryson, Inc. 


a ‘ Climax Controls Division, Dept. 4-D5 TYPE 1401 
Curae 7500 East 12th Street Kansos City 26 Missouri 





X-Yefol eel (-. tM) Mm Aclils 
specifications... 


ORONITE 


UBE OIL 
ADDITIVES 


offer economy 
Tamia hilt: mace 


Want uniform, better quality finished oils? 


You will find that Oronite’s superior Lube Oil Addi- 


tives offer important savings in treating costs because 


of the high quality detergent and inhibitor chemicals 


from which they are made. 


Why not talk over your requirements with Oronite, 


a major producer of Lube Oil Additives. An Additive 


specialist will call on you on request. Phone or write 


the Oronite office nearest you. 


GORONITE 
CHEMICAL 
COMPANY 


(To obtam more 


data 


on advertised products see page 


ORONITE CHEMICAL COMPANY 


38 SANSOME STREET, SAN FRANCISCO 4, CALIF. 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
STANDARD Ol BLDG., LOS ANGELES 15, CALIF. 
600 S$. MICHIGAN AVENUE, CHICAGO 5, ILL. 
MERCANTILE SECURITIES BLOG, DALLAS 1, TEXAS 
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joined Mathieson as a 
velopment engineer in 
FE. Baker has been named director 
of operations of the plant 
He has been with the company since 
1934. 


process de- 


1951. Joseph 


Niagara 


Robert S. Tulin, one-time Pacific 
Coast natural gas and gasoline divi- 
sion manager of Shell Oil Co. who 
has been on special company assign- 

ment the last 
year and a half 
has retired after 
more than 32 
years service 

Mr. Tulin start- 
ed with Shell in 
1920 as an elec- 
tric plant opera- 
tor at Oilfields 
plant su- 
perintendent of 
the Santa Fe 
Springs 


became 


Mr. Tulin 


gasoline 
plant in 1924 
general superintendent for all of 
Shell's Pacific Coast gasoline plants 
in 1925 and manager of natural gas 
and gasoline division in 1931 
A past president of the California 
Natural Assn., Mr. Tulin 
has been a member of that group 27 
years 


Gasoline 


Frank M. 
district 


Allen has been named 
superintendent in charge of 
the new C.ties Service Oil Co 
line plant near 
Allen first 


gaso- 
Blackwell, Okla. Mr 
joined the company in 
1929 and since 1947 has been dis- 
trict superintendent of Oklahoma 
City operations He will continue to 
supervise activity of the firm's gaso 
line and chemical plants in that area 


Guy W. Duren is supervisor of op- 
erations at the new plant which be- 
gan production the first of this 
month. F. P. Dyer is maintenance 
supervisor. Mr. Duren has been with 
the company since 1948, and Mr. Dy- 
er since 1926 


James G. Hough, superintendent of 
Continental Oil Co.'s petrochemical 
plant at Baltimore, has been pro 
moted to the newly-created position 
of petrochemical manufacturing su 
perintendent. With headquarters at 
Baltimore, Mr. Hough will be re- 
sponsible for the company’s petro- 
chemical manufacturing activities in 
that city and Chicago 


Walter Miller succeeds 
Baltimore plant supe 


Hough as 
rintendent 


Dr. George FE. Hinds, assistant to 
the manager of Conoc petrochem- 
ical department, has been appointed 
market development 


repre 
epre 


entative 
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OFTEN THERE’S NO SUBSTITUTE 


aut r=“ GOOD LOOK 
for the firm’s petrochemical depart 


ment 

Mr. Hough is a 1943 chemical en- 
gineering graduate of Michigan State 
Mr. Miller is a mechanical engineer- 
ing graduate of Maryland Institute 
Dr. Hinds is a 1936 organic chemistry 
graduate of Purdue 





Louis C, Stork has joined the staff 
of the American Petroleum Institute 
as supervisor of the new abstracting 
section now being organized 

Mr. Stork re- 
ceived his BA 
from Yale in 
1935, and his MA 
from Columbia in 
1940 Hy joined 
The Texas Co. in 
1942 and since 
1946 has been su 
pervisor of the 
Beacon N Y 
laboratories of 
that firm A 
member of the 
American Chem 
ical Society, he is the author of two 
paper “Abstracting Research te 
ports and Simplifying Bibliogra 
ae c Procedures”, both presented be 


eBoy That’s Why cose _— the 
re 


Mr. Stork 


J. Edward Taylor has been named 
director of the newly-established au 
tomotive engineering division of Gulf 


Research & Development Co. He re- | 

ceived his BS degree from the Uni- 

versity of Pittsburgh in 1934, and ) 

joined Gulf Research that ss . ios 


same year 
(WIRED TELEVISION) 








as an automotive engineer 


Charles A. Butler and R, L. Kirk 
patrick will be assistants to the di- Vital and critical processes inside a furnace often are of such a 
rector. Mr. Butler got his engineering 


Knietes tomes Gin Cates at ieee nature that only a good look can make sure the conditions are 
aad in 1927, joining Gulf sree h right. There are many other operations and processes in industry 
in 1933: Mr Kin kpetrick, a mechani where the statistical information offered by the best instrumenta- 
cal engineering graduate of the Uni- tion is no substitute for a good look . . . places where instruments 
versity of Pittsburgh, came with th« can’t provide the REALISM necessary to correct judgment and 
company in 1934 decision. aS 

Actieition of the atdametine ena The Diamond “‘Utiliscope” (wired television) enables the oper- 
neering division are devoted prima: ator to have a “good look” at all times, no matter how distant, 
ly to fundamental engine studies dangerous or inaccessible the operation. A clear image can be “Utiliscope” Camera (above) 

vision is split into four se brought to any desired point. Images of separate but related and Receiver (below) 
viation, automotive fuels. au operations can be shown side by side, so one operator can 
lubrication and automotive correctly coordinate them. 

The “Utiliscope” is thoroughly reliable and not expensive. It 
cuts costs, improves operation, saves manpower and promotes 
safety. Write for Bulletin. 

A. C. Hershey, Wood River, III 


H. M. Steininger, Sugar Creek, Mo TYPICAL USES—Studying destructive teste of 
- ‘ . ’ , engines « Watching flow of molten steel « Check 
E. K. Brown, Casper, Wyo., and J. C. ing remote gauge readings * Observing conditions 
Bailie, Neodesha, Kan., have beer TEL TAT) inside furnaces © Viewing nuclear research « 
named laboratory , it lent ae materials flow on conveyors « The 
ee faporatory superintendents in Utiliscope” (Registered U. S. Patent Office) 
‘ir respective areas by the Stand 
1 Co. (Indiana). No change in 
and re Spon ibilities has been P 
from their former p sitions as WIRED TELEVISION DIAMOND POWER SPECIALTY CORP. 
nem ists | 


| conte comment FIRST IN INDUSTRIAL TELEVISION 
At the W ood River laboratory | . ’ preees . 


ur other shifts have been mad LANCASTER, OHIO « OFFICES IN 39 PRINCIPAL CITIES 
W. Johler, grouv leader, becomes WRITE FOR 
BULLETIN 10258 





Diarhond Specialty Limited —Windsor, Ontario 


751 
SINCE 1903, DIAMOND HAS MANUFACTURED QUALITY EQUIPMENT FOR INDUSTRY 








END POINT 


ANALYSIS 
ACCURATE - AUTOMATIC - CONTINUOUS 


for 


CH=CH 
CH» =CHCI 


CH=CH, 


¥ 


B CH,0H — CH,OH 


rt 
eg C,H,0H 
; with the Baird 
i Associates 





PLANT STREAM 
ANALYZER 


VA MA % > The decisive factor in the 
; economic success of a proc- 
ess 1s product quality and 

yield 


End-point analysis for con- 
centration variations is a 
reliable index of product 
quality and yield. 





Through end point control, 





the results of such analyses 
can be automatically and 
continuously used to correct 


the process variables. 


* For these reasons, continuous end-point analysis and its control 


application are of major significance to the process engineer, 


’ The Baird Associates Plant Stream Analyzer is specifically designed 


for continuous end-point analysis and control. 


WRITE TODAY FOR BULLETIN 36 


PROCESS CONTROLS 


n of Baird Associates, Ine. 
OY « 


on UNIVERSITY ROAD CAMBRIDGE 38, MASSACHUSETTS 
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chief chemist in charge of oil inspec- 
tion and analytical work. C. R. Ditto, 
analytical laboratory foreman, be- 
comes group leader in charge of ana- 
lytical work and knock testing. H. L. 
Hilleary, group leader, becomes as 
Sistant laboratory superintendent in 
charge of general technical service, 
scheduling and refinery economics 
J. W. Morris, chemical engineer, be- 
comes group leader in charge of light 
oils technical work 


Donald M. Nace of Socony-Vacu- 
um Oil Co.’s research and develop- 
ment department, Paulsboro, N. J., 
has been awarded that firm's 1953 
Incentive Fellowship 

Born in Hanover, Penna., Mr. Nace 
graduated from Lehigh University in 
1947 with a BChE degree, and two 
years later received his MS in phy 
sical chemistry from the same school 
Since that time he has been working 
at the Socony laboratori« n Paul 
boro. He plans to use the fellowship 
to work toward his PhD in physical 
chemistry 

Socony established the annual fel- 
lowships in 1947 to “improve the aca- 
demic training of laboratory em 
ployes who have shown more than 
usual ability ’ Salaries of award 
winners continue while they seek 
higher academic degrees for a period 
not to exceed three years 


Adrian C, West received the 1953 
Walter D. Hodson Junior Award of 
the American Society of Lubricating 
Engineers at the Society's annual 
banquet in Boston last month. Mr 
West was given the award in recog- 
nition of his paper “Friction and 
Boundary Lubrication” presented be- 
fore the ASLE northern California 
section last year. A graduate of San 
Jose State College, Mr West has 
been with Cal Research, a Standard 
Oil Co. of Calif ubsidiary since 
1946 


Chris F. Neely has been named 
staff engineer of the Liquefied Pe- 
troleum Gas Association. He will de- 
vote his time to the group's tech- 
nical and safety activities, making 
his headquarters in Chicago 

A native of Cincinnati, Neely re 
ceived his BS degree from Massachu- 
setts Institute of Technology in 1948, 
and his MS from Tulsa University in 
refinery engineering 


Morton Sterling, vice president in 
charge of manufacturing, Sunset Oil 
Co., Los Angeles, has been named to 
the newly-created position of execu- 
tive vice-president 
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Simple Change in 
Orthoflow Unit 
Radically Reduces 
Catalyst Loss! 


\ comparativel simple modification 
in the regenerator of the first domesti 
Orthoflow unit has radieall reduced 
catalyst lost) with stack 
era period of better than 
prove that thre catal st 
loss factor of the Orthoflow s now 
as low as that of the best side-byw-sic 
Fluid units vields from tl 
unit also contin w to mateh the best 
vield records of the 
crackers 

While designed for an 8300 BPD 
throughput this first unit has been 
ope rating on svnthetu VIs catalyst at 
9300 BPD with conversion 
tained at 67‘ 
fuel oil market 


amount of 
Yuses Pests o 


two months 


Crasoline 


conventional 


Thiaathi 
because of the weal 
In operation thre cle 
butanized gasoline averages 98 octane 
despite the fact that a certain 
percentage of naphtha 
the feed 

The modification made no equip 
ment to effect the catalyst saving does 
not alter the basie desivn of Orthoflow 
units nor affect their low investment 
Currently nine other Or 


unde ! 


cleat 
present t 


advantages 
thoflows are either operating 


construction or being engineered 
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Changing Product Economics Increases 
Interest in Delayed Coking Process 


In view of the deteriorating market 
for residual fuel oil in certain areas 
Indications that it wall 


greatly improve-in the future, re 


and ne 


finers In many parts of the countrys 
are reaching the decision that a 
coking step is the most logieal solu 
tion to this econome probe mn 

Not only has the moderate win 
ter piled up supplies of residuals in 
several sections of the country but 
basic industry uses have continued 


to slack off 


no one can reliably 


Exports are down and 
predict that 
Import restrictions will not be lifted 

While this 


obviate the use of other feed prepa 


situation does not 


ration steps (tor ¢ Xample Kellogy 
was named just recently to design 
and erect a 55,000-BPD) vacuum 
flasher on the West Coast and i 

building a 28,000 BPD 
solvent) deasphalter on the Gull 
Coast) it does place By layed Col 


my ina key position 


currently 


coke Is marketable 


Petroleum 


irtually every part of the 
with the 


avo when at 


today nh 
COUnEES im contrast 
Hitation a few veas 
refinery fuelinia 
Further at 


SlOa tonmor 


braved vinline only ats 
lave ations 
hioh al 


depending on quality In 


rupee bes ol 
price ranges as 
Hore, 
addition to customary uses, ther 
isanidnereasing demand for petre 
leum coke in the manufacture of 


thre carbon elect roc used ith alu 


minum production. Roughly 
tenth olou 


required to produce cone 


even 
pound ol petroleum 
coke 1 
pound of primary aluminum 
All-in-all, at that the 


| S. and Canada will corse 


well over a million tons of petro 
1955 thi 


sunne pote tial market may rise hy 


leum coke this year. By 


nearly 50°, 

Phe following brief 
evaluation of two major feed prep 
bitgehaligehat 
lation hips tnider 
conditions. The study 1 


CC OTOL 


their ecomomime: re 


ate ) 
current market 


bos sod on 
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VIELDS, VOLUME % ON CRUDE 


Vacuum Delayed 
Dist. Coking 


ASSUMED PRICE STRUCTURE 


Gulf Coast East Coast 

Unit Price Unit Price 
Recent completed a 
\ Ira ote ObeE Cocornapeas 
0 BPD Nt 


ECONOMIC COMPARISONS 


Delayed 
Coking ‘ 
for the thew pres 
ep pron tate 
veration ame sl 
erat 


oie 
realy clhon 


For further information, technical data, etc 


ARGENTINIAN REFINERY ...75% COMPLETE ee ee 
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COMPANY 
225 Broadway, New York 7, N. Y. 


Also Jersey City, 
Les Angeles, Tulsa, Houston, Toronto, 
london and Paris 


eUeee Dee OF 
 wemeree 





M PROCESSING SUPPLIERS 


plant division for the past five years 

In other sales department changes 
Ernest H. Bellard becomes sales man 
ager, M. M. Ward becomes sales man 
ager, power plant division, and Robert 





J, Jones becomes sales manager, pro« 
ess division 


Buys Porter Valve Business 


Ohio Injector Co., Wadsworth, has 
acquired the lubricated plug valve 
business of H. K, Porter Co., Tulsa 
Production equipment is being moved 
to Wadsworth this month, and no lag 
is anticipated in flow of products to 
distributors, Ohio Injector’s new line 
of valves will be marketed through 
its own network of distributorships 


Cooper Wins Sohio Contract 


New Catalyst Plant in Southwest Cooper-Bessemer Corp., Mount Ver 


DEDICATED APRIL 28, this new $7 million catalyst plant at Lake Charles non, has been awarded 3 contract 
La., of Davison Chemical Corp. will have an annual capacity of 45 million Ibs to build two 1000) hp, 6-cylinder 
Shown here, | to r: furnaces and spray driers, secondary filter and water treat motor-driven gas compressors for the 
ng area, flash driers, and finished product silos with hopper cars Almost new 12,000 bd catalytic reformer at 
completely automatic in operation, plant will run continuously with nine men Standard Oil Co,’s (Ohio) Lima re 
at five instrument panels in complete control of the process finery. Procon, Inc., Chicago, is gen 
eral contractor for the job, The re 
former is a UOP-designed Platformer 





3oth compressors are to be delivered 


New Kellogg Division Island, Ill Springfield area Ken this fall 


Coates, 1011 Ridgely Bldg., Spring 
field, Ill Montreal area George 
' ; | Knowler, 6693 Park Ave.. Montreal Rockwell to Open Valve Plant 
design of petrochemical and chemical 15. P. ¢ “anacds : 
on v., Canada tockwe gp. Ce om i ‘ 

plants, Charles C. King. with 14 years tockwell Mfg », Will op n : : Ww 
in Kellogg's process department, head Svihel to N Kulji D ' valve and meter plant in Sulphur 

1OR RS al ’ aus vine °o ew ull 3 : mn Du " ate : res Now 
the new division, He will be in charge jian ep Springs, Texas, later this year 
of work on processes for production Kuljian Corp., Philadelphia, has es 


M. W. Kellogg Co., New York, has 


set up a special division for process 


under construction, the plant will be 
devoted largely to production of 
“Nordstrom” valves, particularly 4 in 
and smaller “Hypreseal” valves in 
varying pressure ranges, Output will 


of olefins, higher alcohols, acetone tablished a new electronics division 
ammonia, urea, aromatics, phenol and and placed Sernard T. Svihel in 
other cyclic alcohols, and phthalic charge of it, A graduate of the Uni 
anhydride versity of Minne i BP a Texas. Okla 
L. J. Kelly has been put in charge sota, Mr. Svihel 5” ponaeiny Se ers = besa 
of the newly-formed refinery process was a member of homa, Louisiana and Mississipp! 
division He wil be responsible oO the electrics ‘ e 
process design x all re ae y seh : gineering a ai Nalco Builds Catalyst Plant 
excepting those in the lubricating oil . the Massachu National Aluminate Corp,, Chicago 
and petrochemical fields goth =Di setts Institute of puting up a new catalyst plant in 
visions will function under Paul F Technology for Southgate Calif Construction — be 
Swanson, manager of Kellogg's pro« .. xX years o gins this month, with full scale pro 
ngineering department four years he wa duction expected by January 1, 1954 
th the Franklin Ch installation, sixth in the Nalco 
New Wheelco Branch Addresses stitute n organization, will supply synthetic 
“ve = B of elec fluid cracking catalyst demands of 
New addresses have been an omputa west mast area refiner 


nounced for the following branch sales 
} l ig D ] 4} and simula 


if Wheelco Instruments Divi 
Barber-Colman Co Rockford 


h the men in charge, they are 


Beckman Branch Moves to N.J. 

an outgrowth 
ectronic con feckman Instruments Co, is trans 
tallation It ferring 1 New York offices to a new 
elec lar j Mountainsicde N. J. this 
ld, but to montl Which triple the ize of the 


' aT ‘ 
on and a coast operation 


a northeast ales and 


idquarte for the parent 


any he new building 
manufactur 


nan Helipot 


Personnel Changes 


Rock land are rineering he \ yer Swartwout Colorado Fuel and tron Corp 
s414 ! \ 4 as en chie! ngine of the we! W. W. Leonard to assistant manager 
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Faster, ... Another New Time-Saving 
Simpler Beckman Flame Photometer 


Gasoline Application! 
Analyses Again the Beckman 


Flame Photometer has brought 
for new speed and simplicity to chem- 


ical procedures this time a quick, 


Tetraethyllead! accurate method of testing un- 


known gasoline samples for tetra- 
ethyllead content. 


> As perfected by Pan American Refining Cor- 
poration, this new method cuts analysis time 
to only 5 minutes per determination! 

D> It eliminates need for unleaded gasoline stock 
as a base refererce—a reference not always 
available in normal refinery operations! 

> Coupled with its unusual speed and simplic- 
ity, this new technique has shown an accu- 
racy of 0.01 ml./gal. in a series of 15 TEL 
determinations! 


This is one more in a constantly-growing list of time 
money-saving applications for Beckman Flame Photom 
eters. Why not investigate today the important savings to be 
made in your operations? Details on the above application, 
as well as data on many other uses for the Beckman Flame 
Photometer, are available from your nearest Beckman dealer 
Or give us the field of analysis in which you are interested 
and ask for Data File 36-1 


BECKMAN INSTRUMENTS BECKMAN INSTRUMENTS, INC. 
contro! modern industries SOUTH PASADENA 1, CALIFORNIA 


Factory Service Branches: New York - Chicago: Los Angeles 


Beckman Instruments include pH Meters and Electrodes — Spectrophotometers — Radiwactivity Meters — Special instruments 


7h4 (To obtain more data on advertised produc [s ee padre 7658) 





Suppliers 





of tubular sales, from district man- 
ager of tubular sales for Continental 
Supply Co. in Shreveport, La 


Minneapolis - Honeywell Regulator 
Co.—O. B. Wilson to the newly creat- 
ed post of industrial instruments 
sales manager of the Industrial Di- 
vision 


B-1-F Industries Herman E. Trot 
ter joins firm as Buffalo saies repre- 
sentative 


Black, Sivalls & Bryson, Ine. 
W. M. McGinnis to Houston district 
sales manager from salesman in that 
Same area 


Calumet & Hecla, Inc... Horace Y 
Barsett to vice president of opera 
tions from vice president and general 
manager of the company’s Wolverine 
Tube Division C. Chester Jung to 
vice president of finance, Donald W 
Blend to general manager of the 
Wolverine Tube Division and Francis 
J. Gibbons to controller 


Chase Brass & Copper Corp. 
Payne C. Barz'ier to district managet 
of the newly-created sales district in 
Houston from Southern Texas sales 
representative 


General Controls Co. H. A. Me 
Intosh joins firm as head of newly 
formed department to study custom 
er requirements in design and devel 
opment of automatic controls 


The Lubrizol Corp. Russell J. Fer 
ree to a company directorship in ad 
dition to his present duties as treas 
ure! 


Naugatuck Chemical Div., U.S. 
Rubber Co. Earle S. Ebers to direc- 
tor of recearch and development an 
IL). Lorin Schoene to assistant ciree 


tor of same department 


Refinery Supply Co. R. W. Van 
derveld joins firm as manager of 
warehouse and branch office in Hous- 
ton 


Rockwell Mfg. Co. J. H. Walters 
to Houston district a.eS manager 
from pas sales supervisor 


Schade Valve Mfg. Co. Herman G 
Ebert joins company ¢ vice presi 
ent in charge of 


Branches, Distributors 


Insul-Mastic Corp. of America has 
ippointed S. W. Kooperman, In 
Philadelphia, as a licenses » handk 
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WOLVERINE 
TUBING 


Wolverine tube possesses the greatest 
measure of long-life-quality that expert skill 
and years of experience can ever put 


into any tube. 


And to make sure you will ultimately realize 
from your installation all the potential that 
Wolverine tube can supply, we suggest you 
ask our Customer Engineering Service to 
give you further assistance in the selection 
of tube of the proper alloys that will best 


meet your particular operating conditions. 


Some of the most popular alloys: copper, 
cupro-nickel, brass, red brass, 70-30 brass, 
Muntz metal, aluminum and electric welded 


steel. 


WOLVERINE 


rTRUFIN® 
Linoned 
Trufin is a unique finned tube distin- 
guished by its integral fin construction. 


With its fins extruded right from the tube 


wall, the tube, you see, is one 


piece of metal, and 
consequently cannot be affected by 
vibrations or sudden temperature 


changes. 


Nominal sizes range from ¥%" to %” 
root diameter. Furnished with thick- 
walled plain ends to permit best 


assembly. 


Alloys available: copper, cupro-nickel, 
red brass, admiralty, aluminum, alu- 
minum-brass, SAE 1010 steel, and stain- 


less steel. 


orr 


Wolverine Trufin and the Wolverine Spun End Process 
available in Canada through the Unifin Tube Co, 


tondon, Ontario 


WOLVERINE TUBE DIVISION 


‘eof CAL! 


Fac Se 
1425 CENTRAL AVENUE 
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CLA, INC 


Tubing Exclusively 


DETROIT 9, MICHIGAN 
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Solve Big Cooling Problems with 


YOUNG EVAPORATIVE COOLERS 


Jacket Water ...Steam... 
Lube Oils . . . Natural Gas 


For maximum heat transfer efficiency, select Young 
Evaporative Coolers to solve your big cooling prob- 
lems. Versatile in design and completely self-con- 
tained, YEC units cool the liquid or gas in the coil 
by evaporation when water is sprayed over the coil 
assembly. Units are used primarily for cooling en- 
gine jacket water and lubricating oil (gas, gasoline, 
Diesel engines), steam, compressed air, natural gas 
or other fluids, and also for condensing steam, hy- 
drocarbons, etc. 


COOL— 


Designed and engineered to give long, efficient 
performance, Young Evaporative Coolers are built 
in six basic models, either with single or two coil 
assemblies. Normal operating pressures of 100 psig 


® 


BLOWER SECTION 


Built as ao complete unit, this section con 
sists of dynamically balanced multi-blade 
centrifugal blower, outlet scrolls for the 
blower housing, standard NEMA splash 
proof motor, variable V-belt drive and air 
discharge duct. The blower fan is corrosion 
resisting, double inlet design, dynamically 
balanced for long life, quiet operation. 


COIL SECTION 


Cooling coil section consists of straight, 
round, seamless tubes—copper, stainless 
steel or red brass—each rolled into header 
plates with baffles for multi-pass flow. Gas 
keted tank cover plates are used on coils 
for water and oil cooling. Tubes for cooling 
gases are rolled into steel tank headers 
with plugs opposite each tube for easy 
cleaning. Assembly also includes spray 
header, spray nozzles, moisture eliminators 
and inspection windows 


SUMP SECTION 


The bottom, or sump section, consists of a 
water-tight, galvanized and rust-resistant 
reservoir for makeup and spray water, self 
regulating float valve, and thermostatically 
controlled automatic shutters for the air in 
let, air outlet, or both. The float valve auto 
matically provides the volume of mokeup 
water required to compensate for water 
losses due to evaporation and wastage. 
Full length access door in sump tank for 
ease of service, and cleaning sump 
CONDENSE— Hydrocarbons... 
. 
Steam... Other Fluids 
are used for water and oil cooling. However, for 
steam and natural gas cooling and condensing, pres- 
sures up to 2000 psig can be handled. Unit capacities 
range from 876,000 to 8,712,000 Btu’s per hour. 
Coil assemblies for water, oil and gas service con- 
sist of straight, round, seamless copper, stainless steel 
or red brass tubes, each rolled into thick header 
plates at each tank with multipass baffles. Oil cool- 
ing units use chain-type agitator strips inside the 
tubes to increase heat transfer. Straight Admiralty 
tubes in the Gas Cooler coil assembly are rolled into 
steel tanks with a plug opposite the end of each tube 
for easy cleaning. For special cooling jobs, call on a 
Young Representative, or write direct. 


GET THIS NEW CATALOG! 


llustrated Catalog No. 1952 gives specifications, di- 


1ensions, capacities and features of YEC units. 


YOUNG ... AN “OLD” NAME IN HEAT TRANSFER ENGINEERING 


YOUNG R 
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AUTOMATIC PROCESS MONITOR- 
ING in a lube oil process at Marcu 
Hook refinery of Sun 1 Co. uses 
new ultra high-frequency sound and 
electronic instrument, the ““Ultra-Vis 
coson.”’ The instrument, developed by 
Rich-Roth Laboratories of Hartford 
Conn wa sold recently to Bendix 
Aviaticn Corp., representing Bendix’s 
entry into the field of industrial proc- 
ess instrumentation Ultra-Viscoson 
was described in PETROLEUM PROCESS 
ING a vear ago (May, 1952, p. 698) 
As used by Sun, it provides continu 
ous automatic recording of the vis 
cosities of x side-stream cuts 
vacuum still 





ales and appiication of Insul-Mastic 
protective coating in that locality 


Remington Arms Co. has appoint 
ed the Ne'son Stud Welding Divis‘on 
of Gregory Industries Inc Lorain 
Ohio, as national distributor for its 
Remington stud driver and fastener 
stud 


Warren Steam Pump Co. manufac 
turers of centrifugal, reciprocating 
ind rotary pumps has appointed Wil 
cox Engineering Co., 126 Wellington 
Place, Cine nanti 19, Ohio as its rep- 
resentative in that area 


Expansion, Transition 


Engineering Research Associates, 


electronic engineering division of 
Remington Rand, Inc., has leased 
pace in the Midway Terminal Ware 

house Bldg 2295 University Ave 

St. Paul, Minn Additional facilities 
will be used to accommodate expand 
ed electronic omputer and precision 
nstrument development and produc 

Lion 


Sims Pump Valve Co. has moved 
its adminictrative manufacturing 
and sales operation to 1314 Park 
Ave Hoboken N J Telephon: 
Hoboken 4-0803 
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diameter depth of traverse 
of joint corrugation handled 








HOW THIS RELATIONSHIP SAVES 
IN EXPANSION JOINT COSTS 


For each range of BADGER Expansion Joint 


Diameters, there is a carefully calculated depth of 
corrugation and a definite limit of traverse to be 
absorbed by this corrugation. The traverse is gauged 
to the depth of corrugation. 


Applies equally well 

to welding end joints 
With four different corrugation depths, there is no need either to over- 
stress tube metal when forming the corrugation or to “over-traverse” 
the expansion joint installation in order to be sure of having ample 
capacity. The former assures longer joint life; the latter saves you in 
initial cost. You don’t have to risk “under-traversing”’ the job. ‘The 
joint, being just right for the job, means maximum life. 

The more you study the Badger Expansion Joint—both the Self- 
Equalizing Directed Flexing and the Non-Equalizing Types—the more 
you will see and appreciate the careful engineering that has gone into 
these joints, And the more you study the work an expansion joint is 
to do, the more you will appreciate why sound engineering is a ‘must 


in expansion joints. You get it in Badger Joints. 


BADGER MANUFACTURING COMPANY 


Original and Sole Vanufacturer of Badger Expansion Joints 
230 BENT STREET @ CAMBRIDGE e MASS. 
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TULSA INTERNATIONAL 
PETROLEUM EXPOSITION 


Soo the, 


at 


the instrument that 


( 


/ 


VISCOSITY}. 


Now viscosity can be measured directly and continuously 
in industrial processes, by the Bendix Lltra-Viseoson. No 


longer is it necessary to measure viscosity by tedious 
. ef “« | nor art 
sampling or through less satisfactory secondary wi 
oe . ata Hermetically sealed probe 
characteristics, such as temperatures for lube oils, drilling 
Operates in temperatures 
muds, asphalt, tars, plastics, ete. | from —109° to 650°F. and 
pressures of 1000 p.s.1 
Combining the seience of ultrasonics and electronics in a simple, special units available for 


higher pressures 
reliable equipment, the Ultra-Viseoson provides viscosity measure gner pressure 


ments directly with speed and accuracy Simply install the small rugged Measurements made in 
miltiseconds 





probe in pipeline, kettle, pressure vessel, fractionating tower or tank, 


Remote operation 
and you get an instantaneous and continuous check of viscosity as the 


Probe can be permanently 


Process progresses An associated recorder controller readily provides installed 


iutomatic control of viscosity for continuous processes. Over the past 
Easily combined with remote 

recorder and 

in many different industrial applications. [If you are interested in automatic controls 


two vears, several hundred Ultra-Viscosons have brought real savings 


increased profits through instantaneous and continuous viscosity Multi-probe systems 
measurement and control, be sure to see the Bendix Ultra-Viscoson in available if desired 


operation at the Tulsa International Petroleum | \position... 


Bendix Booth 207, Oklahoma Building 


full particulars 


write to BENDIX AVIATION CORPORATION  \Bupirt 


CORPORATION 





Export Sales: Bendix International Division + 72 Fifth Ave., New York 11, N.Y. 
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ASTM-IP Petroleum Measurement 
Tables Released in Three Editions 


ASTM-IP Petroleum Measurement Ta 
bles, prepared jointly by the Americar 
ety for Testing Materials and t 
Institute of Petroleum; 7x10 
pages stiff cloth binding 
et} Testing Materials 
a 


After years of cooperative work 
with the British Petroleum Institute, 
the American Society for Testing 
Materials has published its ASTM-IP 
Petroleum Measurement Tables in 
three editions, the “American’ , “Brit- 
ish” and “Metric.” 

The tables have been designed for 
use by ail those who process, pur- 
chase, sell or use petroleum or pe- 
troleum products. An important fac- 
tor in their development was recogi- 
tion that use of internationally ac- 
cepted conversion factors is necessary 
to eliminate possible discrepancies in 
volume and/or weight as determined 
by shipper and receiver 


Thirty-nine tables include data for 
all conversions given in the six tables 
of National Bureau of Standards Cir- 
cular C 410, covering additional use- 
ful ranges of temperature and gravity 
Other tables are provided to facilitate 
weight and volume conversions where 
more than one system of 
ment is involved. 


measure- 
Tables are provided normal 
operating ranges for reduction of 
gravity and volume to standard tem- 
perature, for calculation of weight 
vo.ume relationship, and interconver- 
sion of a wide variety of commerci- 
ally useful units 


over 


ASTM has published all tables ap 
plicable to units of measurement in 
the U. S., while IP has published 
those applicable to units in the brit 
ish Commonwealth. IP has also pub 
lished a volume in metric units 
Not all tables are in each edition A 
detailed listing of contents can be ob- 
tained from ASTM 

Type is large and legible, and cach 
tabk an example 
with explanatory information 


is accompanied by 


NOTE: The National Bureau. of 
Standards has announced that its Cir- 
cular 410, National Standard Petro 
leum Oi Tables, will be 
from circulation July 1 


withdrawn 
unless cogent 
reasons for retaining the circular are 
presented by interested parties. The 
information given in Circular 410 has 
now been incorporated in the new 
ASTM-IP Tables 

Although the original data on which 
the tables in Circular 410 and the JP 
1945 Tables based have been 
recomputed, the common portions of 
the new and the old ars ] 


were 


numerically 
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identical except for minor changes in- 
volved in smoothing and rounding op- 
erations, NBS states 

These differences are for the most 
part only one or two units in the last 
digit and consequently have little sig- 
nificance for most practical uses for 
the tables. However, because of pos- 
sible confusion from using two ta- 
bles with slight numerical differ- 
ences and because of the wider tem- 
perature range and scope of the new 
tables, NBS withdraw 
Circular 410 


proposes to 


Persons interested in requesting re- 
tention of Circular 410 should write 
to the Director, NBS, before June 15 
1953, c/o U. S. Dept. of Commerce, 
Washington 25, D. C 


Authors Revise Dota On 
Commercial Chemicals 


Chemicals mme ‘ by Foster 
ind Corne ‘, x & 
587 pages, apnen ed tiff 
binding $46.50 Nostrand 
Inc 250 Fourt! \ve New York, N 
This second revised edition, of 
Chemicals of Commerce brings up-to- 
date information on practically ev- 
ery chemical sold commercially, Us- 
ing pseudo-technical language 
throughout, the value of the book is 
enhanced suited for 
those who are dealing with chemicals, 
but who have little or no technical 
background 
The authors relate the chemical r« 
actions involved in 
chemicals. They 


because it is 


manufacturing 
also provide much 
information on physical properties 
without getting into too technical a 
description, Chemical formulas and 
symbols are used in order to briefls 
define composition and structurs 
One chapter is devoted to those 
chemicals which are derived from hy 
drocarbons which do not come from 
petroleum sources, 
ter covers the 
bons and 


and another chap- 
petroleum hydrocar 
their related products 
Foster Dee Snell and C 
Snell are the authors. Mr 
president of Foster D. Snell, Inc 
New York consulting chemists. His 
author is also associated with the 
firm 


rnelia T 
Snell 


Traces Saudi-Arabia 
Oil Advancement 


political 
of background 


development has a wealth 
material for indus- 
trialists pianning expansion in this 
locality. A new final chapter “De- 
velopments Since 1946” is particular- 
ly concerned with advancement in 
the Saudi Arabian oil industry and 
transportation services. Earlier sec- 
tions deal with topography, climate 
agricultural and commercial wealth 
and the country’s political structure 
Seventy-three photographs, 50 of 
them newly added, three maps, a 
glossary of Arabic place-names, 
textual notes and a subject index are 
included 


Engineering Handbook in 
Second Revised Edition 


Handbook of Engineering Fundamentals 
2nd edition (1952) edited by Ovid W 
Eshbact 5x8! in x 1075 pages 
ndexed stiff cloth binding John Wiley 


& Sons_ Ine 440 40? Ave New York 16 
Y. Price $10.00 
Prepared by a number of authori 
ties in specialized engineering fields, 
this comprehensive second edition was 
published last year It is split into 
14 sections, covering mathematical 
and physical tables; mathematics 
physical units and standards; me- 
chanics of rigid bodies; mechanics 
of deformable bodies; mechanics of 
fluids; aerodynamics 
engineering thermodynamics; — elec 
tricity and radiation, 
light and acoustics; chemistry; metal- 
lic materials; non-metallic materials 
and a comparatively brief chapter on 
engineering law A 52 page subject 
index is included 


incompressible 


magentism; 


1952 ASTM Volume 
Describes New Tests 


i WV Standard on Petroleum 
ind Lubricant prepared by 
ttee 1-2 on Petroleum Prod 

nt 6x9 ir xx KIO 

paper or stiff clot! 

or Testing Ma 

Philadelphia ‘ 
ver $6.40 Ceclotl 


f 


ASTM’'s new “Standards” contains 
ten new methods as well as a car 
ful revision of previously published 
material New work include 
and test procedure 3 
fuels, 
calcium and petroleum sul- 
sulfur in jet fi 


tenta 
tive spe fications 


for farm tractor analysis of 
barium 
fonate calibrat 


ing upright tanks, et 


B 
Widely used standards included in 
motor and aviation 
olvents and naph 

distillate and 


edition are 


kerosinge lubricating 
lubricating greas¢ 

and paraffin wa) 

total of 


Which 119 


The work contains a 


ASTM 


tandardg, of 
thod 





Cut wire fence re-coating costs! 


Users Report Savings of 30% to 40% With 
Rust-Oleum Extra-Long Nap Lamb’s Wool Roller! 


~ we = roller glides easily over wire sections. (Rusted sections have A new, exclusive, different-type roller! Greater diameter, specially 
already been primed with Rust-Oleum 769 Damp-Proof Red Primer selected skins, extra-long Lamb's Wool —all combine to give you 
to Stop Rust.) Finish coat is Rust-Oleum 470 R.M. Aluminum more coverage faster and easier in the new Rust-Oleum Roller-Coating 
System. 


Close-up shows how Extra-Long Nap Wool Man follows with “dry” roller on opposite side Even barbed wire sections can be roller-coated 
reaches around to coat approximately 70% of of fence to catch and use surplus “tears” and in one easy pass. 99% of the material is used 
other side of fence at same ume. Rust-Oleum's quickly coat remaining 30% of wire sections on the fence — not on the workers, not on the 
exclusive penetrating qualities saturate cross ground. 


wire sections for desired mil thickness. 


RUST! 


RUST-OLEUM CORPORATION 
2478 Oaktor Street, Evanston, Illinois 


On long distances of fencing, a 5 man production “team” can achieve even 

greater savings. The first man wirebrushes the surface to remove dirt, dust, rust 

scale, etc. The second man applies Rust-Oleum liberally by roller, coating the SEE IT DEMONSTRATED! 
wire sections and barbed wire. The third man follows on the opposite side of 

the fence with a “dry” roller to catch and use the surplus. The fourth and fifth ‘ 

men work on opposite sides of the fence, brushing the pipe framework and the BOOTH NUMBER 129 


barbed wire arms. See how this new Rust-Oleum system can save you money 


eT ee ee INTERNATIONAL PETROLEUM EXPOSITION 
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PALMER 


MERCURY ACTUATED 
Temperature Indicating 


Instruments 


41," DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements 
jid stem wo or 
sh mounted 1 
of ale read 
Interchangeable 
standard indus 
seporable sock 
Stem can be 
aced af any angie 
and case can be ro 
tated to any readable 
position 





RECORDING 
THERMOMETERS 


Twelve inch die-cast 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con- 
struction. Electric or 
spring wound clock, 
24 hour or 7 Day Rev- 
olution, Flexible Ar- 
mor and bulb of stain- 
less stee!. Ranges — 40 
+ 950° F or Equivalent 
in °C 





INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
— Extruded brass case 
— chrome finish. 
Ranges —40 + 950°F 
or Equivalent in °C. 


Books 








RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly annealed 
for permanent oaccu- 
racy. Complete line 
A.S.T.M. and fractional 
division types. 


FOR COMPLETE INFORMATION 
WRITE FOR CATALOG 200G 


PALMER 


THERMOMETERS, INC. 
Cincinnati 12, Ohio «= MElrose’1500 , 
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Treats Heat Transfer 
As Transport Process 


HW ‘ , p 
er ne 


This volume, a much expanded ver 

a paper presented at a tech 
Sydney Aus 
n 1948, presents heat transfer 


phenomena 


conterence n 
is a particular cxample 
of the class of transport phenomena 
Ir Bosworth deals first with the 
properties of this class of phenomena 
and then shows how these properti 

can be modified by le Variou ea 
tire = of the 
number of individual unit respon 


process ich as the 


b.e for tran port and the peed and 

ometry of the path traced by 
these units 

Primarily concerned with recent ae 
velopment n heat transfer, the book 

uSS¢ heat in gases radiative 
transfer, conduction in solids and ‘i 
quids, forced and natural convection 
heat flow with simultaneous phas¢ 
change and use of electrical and other 
methods Presentation it 
tempts to make clear significance of 


model 


and limitation on the value of anal 
ogies between heat flow, fluid fri 
tion, chemical diffusion and the elec 
tric current It attributes some of 
the special features associated with 
heat flow to the ubiquity f the 
carrier” for 
heat Photographs and many graphs 
are inciuded 


molecular energy ot 





Government Publications 


Second Annua Re pe National Set 


ence Foundation, Fisce “O if 
77 pages, heavy paper 


ments, I Gover ris » Office 


ntendent of 


Government Pub 
Annua Report ) ationa Bureau 
Standards (Misc ) ‘ublication 207 
Departme 0 ommere > xd 

“Y pake 


nt 1 
ende Ion 


(To obtain more data on advertised 





ALL WINDINGS IN 


U.S. MOTORS 


are asbestos-protected 


No motor is 
windings. In U. S. Uniclosed Motors all 
indings are asbestos-protected. Motor 
life is tremendously increased because 
isbestos cannot carbonize and with- 
Stands highest temperatures 


more durable than its 


Uniclosed Design 


Beautiful contouring of 
the armored Uniclosed 
urface adds eye appeal 
and product sales advan- 
tage. Other U.S. features 
Lubrifilush lubrication, 
normalized castings, 
centricast rotors, dual 
ventilation 


V4 to 250 h.p. 


U. S$. Electrical Motors, Inc. FE-9 
200 E. Slauson Ave., Los Angeles 54, Calif 
or Milford, Conn 


Send U. 8S. Uniclosed Motor Bulletin , 
featuring asbestos-protected windings 


Name 
Company 
Address___ 


City Zone State 


product see page T68) 





By changing to Yarway Impulse Steam Traps, an oil 
refinery reports much hotter steam in their heat exchangers 
— plus two other important extras: 


(1) They were able to operate the plant with 6 boilers 
instead of the 8 formerly required. 


(2) Three men formerly required to service old-type 
traps can now be used for productive work. 


Significant sidelight—these Yarway traps are operating 
under severe conditions, many outdoors with temperatures 
often below zero. 


Plant after plant is standardizing on Yarway Impulse 
Steam Traps because Yarways are designed to deliver 
the most premium B.T.U.'s at top temperatures into your 
process or product. They get equipment hotter, sooner 
...and keep it hot. 


Other reasons—small size, easy installation, good for all 
pressures, only one moving part, low maintenance, 
low price. 


Buy your Yarway Impulse Steam Traps from one of the 
216 distributors handling this product. 


YARNALL-WARING COMPANY 
153 Mermaid Ave., Philadelphia 18, Pa. 


—-----------p- - - - - - - - ------- 


ACTUAL SIZE \%" YARWAY STEAM TRAP 


I 
I FREE OFFER. Don't take our word for it? Test Yarway’s 
1 advantages in your own plant, without cost or obligation. Drop 


ee us a card or letter—a trial trap will be delivered promptly. 


YAR’ the steam trap 


designed with more production in mind 
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ASTM Symposium Talks Over 
Radioisotope Use At 56th Meet 


pe of the highlights of the com- 
ing American Society For Test- 
ing Materials 56th annual meeting in 
Atlantic City June 29-July 3, will 
be a symposium and exhibit on radio- 
activity in ASTM work 

The symposium, sponsored by Com 
mittee E-10 on radioactive isotopes, 
will include the following’ talks 
Properties and uses of Radioiso- 
topes” by G. D. Calkins, Battelle Me- 
morial Institute; “Applications of 
radioactive measurements to ASTM 
work” by O. M. Elliott, Sun Oil Co.; 
Design of radioisotope x 
by G. G 
U. § 


laboratories 
Manov and O. M. Bizzell, 
Atomic Energy Commission; 
Training personnel in radioisotope 
techniques” by Donald R. Smith, Oak 
Ridge Institute of Nuclear Studies: 
“Instrumentation” by E. H. Wake- 
field, Counter Laborato- 
ries; and “Management problems re- 
sulting from radioisotope  utiliza- 
tion by industry” by W. L. David- 
son, U. S. Atomic Energy Commis- 


sion 


tadiation 


Second half of the symposium will 
feature a demonstration period and 
i movie by AEC on “Methodology” 

The exhibit will be continuous 
throughout the day, showing instru- 
ments and equipment utilizing radio- 


t 


active materials 


Tour Vickers Plant At 
WPRA Kansas Meeting 


special feature for the technical 

side of the program for the 
regional Technical-Industrial Rela- 
ons Meeting, Western Petroleum Re- 
finers Assn. to be held in Wichita 
Kans. May 28-29 will be an afternoon- 
long inspection tour of Vickers Pe- 
plant at nearby Potwin 
Kans. Highlight of this trip will be 
the new TCC packaged cracking unit 
recently put on stream, and a paper 


troleum Co 


on construction features and operat- 
ing experience will be 
the tour May 29 
Although other 
vill be announced, 
on “Development ot 


Coking will be 


given before 


technical papers 
4 special-interest 
paper tesiduum 
presented by J. H 
Eppard, process engineer for Blaw- 
Knox Construction Co. as co-author 
vith W. F. Simms and F. D. Parker 
Industrial relations will be the sub- 

t of the May 28 meeting, with the 
neluding C. L. Stin- 
assistant personnel director, Lion 

‘o.; Jack Tharpe, industrial re- 

ions superintendent, Stanolind Oil 
& Gas Co., and W. E 


speakers 


Blazier, per- 
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sonnel director, 
Wichita 

Mr. Stinnett will discuss the oper- 
ation and results of Lion’s new em- 
ploye orientation program. The sys- 
tem adopted by Beech Aircraft to im- 
prove employes’ attitude and inspire 
the will to work will be described by 
Mr. Blazier. Mr. Tharpe’s topic will 
be “Contract Negotiation Techniques 


sSeech Aircraft Corp., 


Feedback Control Course 
Set For June At M.I.T. 


\ ASSACHUSETTS 
A Technology will conduct, June 
22-July 3, a special summer program 
presenting a formalized theory for 
the analysis and synthesis of feed- 
back control systems 

The two week course will be giv- 
en under direction of Professor Don- 
ald P 
of electrical engineering 
others of the M.LT. staff 

First week of the program will be 
devoted to a review of the theory of 
measurement and feedback control 
The second week will deal with ad- 
vanced subjects, such as contactors 


Institute of 


Campbell, associate professor 


assisted by 


pulse control mechanisms, data sam 
pling, distributed parameter systems 
pneumatic and thermal systems, ran 


dom signals and loads, and non-lin- 
ear systems. 
Further information can be ob- 
tained from the director of the sum 
Ernest H 
M.LT., Cam 


mer session, Professor 
Huntress, Room 3-107, 
brige 39, Mass 


Discuss Statistical Control 
At ASQC's 7th Convention 


‘IX papers of general interest to 
b refinery men will be presented 
at the American Society for Quality 
Control's 7th annual convention, to 
be held at Philadelphia's Convention 
Hall May 27-29 

“Statistical Control in Continuous 
Chemica; Processing’ by R. M. Hof 
stead and H. W. Isleib of Bristol 
Laboratories, Inc., and “Plant Scale 
Experiments in Chemical Production” 
by J. A. Mitchell, Tennessee East 
man Co., will be presented on Wed 
nerday, May 27 in the afternoon 

“The Application of Statistical 
Methods in Research and Develop 
ment” by a speaker to be announced, 
and “Some Applications of Statistics 
in a Refinery” by C. T. Shewell, 
Humble Oil & Refining Co., will be 
given on Thursday afternoon, “An 
alysis of Dimensions and To.erances”’ 
by Professor FE. Buckingham, M.1.T 
and “Statistical Methods and the En 
gineer” by Dr. J. H. Davidson, Gen 
eral Electric Co., will be delivered on 
Friday morning 





Oil Man's 


MAY 
Materials Exposition ( 
Ha I ‘ i Ma 1 < 
Scientific Apparatus Makers Association, 
nua neetir ! 


Handling 


Air Pollution Cont 
B é 


rol Ass'n, 
i t BR 


American Society for Quality Control 
‘ ent ‘ n H I 
| 1. Per Ma 7.9 
Western Petroleum Kefiners Association, 
j ' Hote ; ‘ \ 
Ka la 


JUNE 


society of Automotive Pngineers 


int 


Association 

et 5 Synthetic Organic Chemicals 
Mire Association, Greenbrier Hot \ te 
r ' ‘ ' -~ os 


Manufacturing ( hemists 


Liquid Petroleum Gas Association, 

I itdale e- ' Eivergree ‘ 
June 14-1 

Faposition of Baste 


Materials for 
er i’ ev ) 


Industry 
r June 


Massachusetts Institute of Technology 
é roe t feedback r 
M J 


te M1. ( ie i t 
Western Petroleum Kefiners Association, 

z eet x ( id | tor Hlote ‘ 
American Society of Electrical Engineers 


American Standards Ass'n 


Calendar 


. y June p?. Dé 
American Society for Testing Materials, annu 


eeting ' June 


ALGUST 
Society of Automotive Engineers, 
B. ¢ { ge. 17 
SEPTEMBER 
American Lastitute of Chemical Pagineers, 
i et , i} nt iM k lho 
j ‘ } ( ' e| 
Instrument Society of America 
nference and ex Hote he 
M ( T " ej " ‘ 
Western Petroleum Hefiners Ass'n 
meetir Hotel He ( per ‘ 


(Mn TOBER 
Packaging ltastitute > ial I 
t ' ew ’ b ‘ ‘) i 
Scientific Apparatus Makers Ass'n 
ee f ‘ le nt ‘ ‘ 
eu ( intry ‘ ib bse 
1-16 
seciety of Industrial Packaging and Materials 
Handling Engineers ex t tect 
‘ te it i 
I Oet I i 
Western Vetroleum Uefiners Ass'o 
eetir P } " 
Association of Consulting Chemists and Chem 
teal Engineers ee s ' 


t-t 


NOVEMBER 
Vackaging Association of Canada 


American Vetroleum Institute me 





CORROSION'S = 
PLAYGROUND ~ 


Where INSUL-MASTIC 


stands guard! 


Moist, salty atmosphere makes the Gulf Coast of Texas the Playground of 
Corrosion. Here Refineries and Chemical Plants rely upon Insul-Mastic 
Coatings for protection against rust. From Brownsville to Lake Charles you 
will find tanks, towers, pipes, vessels and other equipment heavily sprayed 
with this Superior coating. Maintenance operations everywhere have been 
greatly reduced because INSUL-MASTIC’s protection will last for many, 
many years. 

Stopping moisture alone does not prevent corrosion here. Acid, alkali 
and other industrial vapors work hard to break down coatings and get at 
the metal beneath. That's why the very durable INSUL-MASTIC coatings 
are so extensively specified along the Gulf Coast. They are extremely resistant 
to chemicals as well as to moisture. 

INSUL-MASTIC’s record in corrosion’s playground cannot be approached. 
There are many years and hundreds of jobs to prove its lasting protection. 
Specify INSUL-MASTIC to prevent corrosion. 


i Lasul Mast wR 


that Last! Oliver Building * Pittsburgh 22, 


Representatives in Principal Cities 
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June I May Find U.S. Gasoline Stocks 
25,000,000 Bbls. More Than Year Ago 


|’ WILL ot intil rly June 
th ‘ 


lat urate:y com 


ind-supply po 
asoline, with 


ne va mie? 
v'thdrawal 
refiner tock arg to 


ibnormally 

ir at the « 1 of April, with 

thdrawal in May could 

the total volume May ol at 
to 150.000.000) bbl over 


HOO.000 bbl <rger than on May 31 


to stills in May 2 
declined % from April, to 4,905 
000 bd ay Loss in production in 
May from April was about 18,000 
000 bbl of gaso.ine, 3,900,000 bbl 
of kerosine, around 9.000.000 bbl! rf 
distillate and 7,266,000 bbls. of heavy 
fuel ois Starting 
charged to enable refiners 
oO make up for the draft on stock 
By August, total runs were over 7 
000.000 b/d avg. and they have since 
remained close to this level 


in June more 
crude was 


¢ 


Crude runs April, 1953 on domestic 


crude were nearly 4° larger than in 
» 


Apml "5 Runs of imported crude 


, 


were 22° larger For three month 


first quarter 

rhe Bureau 
erude run in May at 
The Independent Petro 
America calls attenti 
total crude upply in exes 
quirement for ummer market 
mand, and forecasts runs to stil 
6,722,000 bb! for the second quar 
ter This i bf less than actual 
runs for the first quarter 

Motor Fuel ‘ 
tocks reached their peak buildup th 
vear on March 21 3,324,000 bbl 
This wa 1,500,000 bbl more than 
the 1952 peak of 
reached March 29 By April 25 
stocks had been reduced 5,334,000 
bbls to 157.990.000° bbls ompared 
with withdrawals of 3,450,000 bbl 
to April 26, °52. On April 25 


line stocks were 2,625,000 s. lary 


Retiner pasoline 


15S. S16.000 bbl 


er than on Apri; 26 a year ago 


By the end of May 52, with ihe 
trike ended 
fineries were 1253 656.000 bbl a re 
duction of 31,700,000 bbls. from stocks 
of 155,367,000 bbls. on April 26, 1952 
In the vears of 1951 and 
1950, gasoline tocks were reduced 
7.000000 bbls 


gasoline tocks at re 


normal 
about during = the 
month of May A reduction of about 
10,000,000 bb! this year from Apt 





Table 1—-Gasoline Stocks by Refining Districts 
April 18, 1953 and April 19, 1952 


I 
District Apr. in 


Vl 


Apr. 19, °52 ( hangs ( hange 





Fig. 1—Domestic Crude Runs Drop in April 
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“3 
; 


29 to May 31 would leave gasoline 
stocks in refiners’ hands at around 
148.000.000 bbis or 25.000.000) bbls 
larger than on May 31, 1952 

From June 1 on, in 1952 
had no difficulty in meeting demand 
through = the 
ended with stocks at about 120,000 
000 bbis. on October 31 Their stocks 
then were about 10,000,000 bbis. high 
er than at the end of the withdrawal 
seasons in both 1951 and 1950 So 


unless gasoline 


refine! 


motoring Season ind 


production thi uum 


mer i considerably urtailed, refin 
ers could be burdened with top-heavy 
tocks in later Table 1 


shows the gasoline 


months 
distribution = of 
tocks by refining districts on April 
IS thi yeur and April 14 52 


Heating oils Indicated refinery 
production of kerosine and listil 
lates in April was 5.6‘ 
Apri, ‘52 
it was 1.9° larger than the previou 


S 


larger than 
While for the first quarter 


yea Indicated April demand was 
12‘, greater than April a year ag 
but for the first quarter demand wa 
1S‘) more 

Heating oi) stocks April 25 were 
79,935,000 bbiIs. compared with 69 
820,000 bbIs. April 26, '52. The in 
crease was mostly in distillate stocks 
These stocks increased only about 
1,400,000 bbls. from April 26, "52 
through May and at the end of May 
were 71,262,000 bbls., some S,500,000 
bbis. less than stocks this year on 
April 25. Normal increases this May 
will greatly increase the current dif 
stock 


ference n volumes of these 


Residual fuels Total volume of re 
finery output and imports thus fat 
close to that in 1952. De 


about 2°, larger 


this year } 
mand has been 
continued to decline in April 
the total being nearly the same as at 
the end of April h2. Stock east oft 
California are the lowest in two yea! 


Stoch 





Crude Runs to Stills 
Daily Average (1000 bbts 
Domestic Foretar TOTAL 


I ‘ 
BM Forecast of Crude Runs to Stills, 1954 


" 





Yields on Crude Runs fo Stills 


(ase Kero Dist Resid 
line ine fF wels Fuel 





Operating Trends 





Fig. 2—Sharp Climb mand Motor Fuel Supply 
Daily Average (1000 bbis 


v ¥ 1952 ¢ ‘ ” ¥ 19534 N Natural 
. Blevded 
Gasoline Used 

from Crude Direct TOTAL 


in Gasoline De 


Total (1000 bbis 
It ‘ M I) 


Motor Fuel Demand 
inctuding Exports 


‘ Average (1000 bbls 
*Natural Gas Liquids include gasoline blended at refineries, and that used as finished ws" ae se a 


motor fuel i 2 iM 


Fig. 3—Gasoline Stocks Start Seasonal Decline 


Total (1000 bbi 
i ‘ M 1) 


*M atedd f All i 
BM Forecast of Motor Fuel Demand, 1953 
i» 4 ‘ 


Gasoline Stocks 
Finished and unfinished end of mont 
aii’ 


“Aw TSR WOT Tr wMaAW TTA SOND Fw aA N Heating Oils Production 
(Kerosine and Distillates 


Fig. 4—Moderate Drop Daity Average (1000 bis.) 


sin uels TOTAL 


Total (1000 bts 





Heating Oils Demand 


Daily Average (1000 bbis 
Kero Dist 
5 fuels TOTAL 


Fig. 5—Heating Oil Stocks Turn Up 


ward 


3 


BM Forecart of Heating Oil's 


Q 


Heating Oil Stocks 


(1000 bbis. end of a 


Kee Dist 
Fuel TOTAL 
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Fig. 6—Residual Imports Lower in April 


Residual Fuels Production 
Daily Average (1000 bbls.) 


Refinery 


Output imports TOTAL 


40 


i 
i 


Total (1000 bbis 





Residual Fuels Demand 
Daily Average (1000 bbis 
Ad 

- iM 


\ 
363 


Total Demand (1000 bbls 


*M All 


ita 
BM Forecast Residual Fuels Demand, 1953 
Tn ’ 


ia ' 





arte 
a m4 1qQ ) 4thqQ 








Residual Fuel Stocks 
1000 bbis. end of month 
U.S. Except TOTAL 
California U.S 
4 d rota 
; ) 


‘i 
i 





r 


419° 


Fp 


ig. 9—Makeup of U.S. Motor Fuel Supply Natural Gas 


Liquids Statistics 


jay ave mane (1000 bbls 
atural 


aso.i LPG TOTAL 


Supply’ (1000 bbls day ave 
N 


LPG TOTAL 


Total Demand (1000 bbls 

















FOR INFORMATION 
ON ANY PRODUCT eee 
ADVERTISED ! ! 

IN THIS ISSUE sr wee: 
SEE INSTRUCTIONS one OMOTIVE, CO. G1) 10H 
BELOW Ml - hay Pats: ic. ase om ( (G-2) 
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WHAT'S NEW... 


Redesigned Pour Test Cabinet 
Refrigerates down to —90°F. 


for greater accuracy and speed 
in such tests as ASTM D-97, AAF 
Specifications 3608, and API 506, it 
is claimed Two cabinets cover the 
full range of cloud and pour tests 
The three-compartment cabinet op 
erates at 30° F., 0° F., and 30° F 
while the two-compartment unit 
functions at 60° F., and 90° F 
Individual thermostats are preset, au 
t ally holding temperatures 
within 2° F. Operating temperature 
is reached rapidly, the coldest com 
partment attaining 90° F 
2! hrs “Rubatex” insulation and 
hermetically sealed joints hold down 


heat losses 


ati 
omatct 


in about 


Safety interlocking wir- 
ing prevents compressor damage 
when starting with a warm cabinet 
Lids are light in weight, minimizing 
operator fatigue rest compartments 
are recessed, but thermometers can 
be read easily without disturbing 
Eight cloud and pour test 
jars can be placed in each compart 


samples 


ment Precision Scientific Co 
W. Cortland St., Chicago 47 
Circle No. 1 on Reply Card 





4” More Information 


Use one of the attached 

reply cards to request addi- 

tional details or literature on 
any items reviewed in “What's 
New!” Just circle the numbers 
corresponding to the numbers 
at the end of each item in 
which you are interested. Then 
fill in the rest of the card and 
drop it in the mail. No postage 
required 
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Pneumatic Ejector Pumps 
Low Volume Fluids 


with presence of only one mov 
ing part, making it simple to install 
and simple in operation, it is said 
“Pneu-Pump"” can be operated from 
an existing compressed air supply 
from a separate compressor, or with 
an auxiliary apparatus from a steam 
source. It's available with choice of 
cast iron, lead-lined, rubber-lined or 
stoneware bodies, and is claimed to 
be practically immune to higher tem 
peratures, pumping liquids near the 
boiling point. The apparatus is built 
to handle “any fluid that will flow 
into it”, and is adaptable to acids 
and other corrosives. Yeomans Bro 
Co., 1999 N. Ruby St., Melrose Park 
Il] 


Circle No. 2 on Re plu Card 


High Speed Chipping Tool 
Cleans Pipe Joints, Tanks 


economically and quickly, it 
is said, “Hand Revo-Tool” is designed 
to shear off hardened deposits of rust 
old paint and other solidified residues 
With 102 hardened steel cutters giving 
3000 impacts per econd, the unit 
cleans 100 sq. in. in a single 25 in 
pass. Equipped with either a pneu 
matic or electric % hp, 1200 rpm 
motor, the tool re portedly prepare 
metal surfaces for repainting at about 
59° less cost than usual mechanical 
methods. One operator, it is claimed 
can do the work of a four-to-eight 
man hand scraping crew. Pneumatic 
model is 14% in, long, weighs 16 Ibs 
the electric model is 16 in. long 
weighs 241% lbs. G. H, Tennant Co 
2566 N. Second St., Minneapolis 11 
Minn 


Circle No. 3 on Reply Card 


Porous Stainless Steel Filter 
Sheet Has High Strength 


and greé r ductility than those 
previously available, according to th 
manufacturer Tensilk trength of 
this material, designate 


surface ; 8 smooth it is difficult 


Grade X, is 


d 
about 25,000 psi., and it is said the 


oO distinguish it from a solid stain 
less stee] sheet, except by microscopic 
examination Sheet material is now 
available from stock in 0.040 thick 
ness, With a mean pore opening of 
10 microns. Other thicknesses rang- 
ing from 0.020 in. to \% in, are either 
available from stock or can be sup 
plied on short notice, Thickness tol 
erances are maintained to plus or 
minus 0.002 in Manufacturer states 
this material can be fabricated into 
all forms in which porous stainless 
steel] has hitherto been available 
Micro Metallic Corp., 35 Sea Cliff 
Ave., Glen Cove, N. ¥ 


Circle No. 4 on Reply Card 


AC POWER 
TO CONTROL UNIT 
@ 


orerator’s 
CONTROL 
STATION 


ADJUSTABLE. SPEED 
DRIVE MOTOR 


New Electronic Drive Control 
Will Adjust Motor Speeds 


in ranges from % to 3 hp, “V 

S, Jr.” is available in %, 1, 1%, 2, and 
3 hp. ratings A constant torque 
variable horsepower drive, it operates 
from 270 to 3000 rpm and as low as 
75 rpm for setting-up operations, 
light loads or intermittent duty, Its 
components are a drive 
trol unit and operator's control sta- 
tion. The latter apparatus is housed 
in a conventional (NEMA No. 1) en 
closure, providing start-stop buttons, 
switch and a step- 

less speed adjuster The unit's three 
parts may be mounted close togeth- 
er, or widely separated, as equipment 
efficiency dictates. To meet require 
ments posed by special equipment 
applications or processing conditions, 
the drive motor is also available with 
all types of enclosures and mount 
certain optional 


motor, con 


a jog-run selector 


ings In addition 
equipment and accessories may be 
obtained, including three types of con 
trol stations: (1) foot-pedal operated 
for starting, stopping and speed con- 
trol; (2) explosion proof, for use in 
hazardous atmospheres; and (3) re 
witch 
rd and reverse 


ing drum which provides 
functions with 
control Reliance Electric & 
Co., 1088 Ivanhoe Rd., Cleve 
10, Ohio 


Circle No. 5 on Re ply Card 
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As simple as 2 plus 2—when you can recover 85% to 
92% of the slot energy as mixing energy, you'll find 
your pressure drop problems are solved . . . and only 
Benturi Kaskade trays will give you this amount of 


recovery when and where you want it. 


KOCH ENGINEERING. COMPANY, INC. 


DESIGNERS - MANUFACTURERS - BuILoEk $s 
321 WEST DOUGLAS — WICHITA 2, KANSAS 


REPRESENTATIVES 
Eastern and Export a a Lr ee ee British Associotes 
30 Rockeleller Plaze D. D. Foster Co Myers-Bogwell Co. Messrs A. F. Craig & Co., Lid. 
New York City 714 Frick Bidg. Wright Bidg. Paisley, Scotland 





What's New 





FOUR INSTRUMENTS, miniature recording controller { ) oner, controller, and manual 


positioner station, are component 


New Electronic System for Process Control 


Introduced by Manning, Maxwell regardless of the distance from the so that narrower proportional bands 
& Moore, Inc. at the International process area to the control reom can be used with sensitivity impos 
Petroleum Exposition in Tulsa this panel. Component parts, illustrated sible to duplicate in any other type 
month, the new “American” Ele« above include the miniature trip of actuation. Components are stand 
tronic Process Control System util chart recording controller, the elec ardized to permit interchange at the 
izes electric and electronic trans tronic controller and the manual po panel regardless of the type of van 
mission of measurement and opera itioner tation, all of which ar able under control. Air is used in the 
tional signals. Designed for ali pros mounted at the panel beard; and an system only at the positioner. Man 
essing industries, and particularly for electro-pneumati« valve positioner ning, Maxwell & Moore, In« Strat 
petroleum or chemical, the system is Which is located in the field. Sta ford, Conn 
claimed to have no transmission lag bility of the system is said to be high Circle No. 6 on Reply Card 





unit’s cro upport arms Installa with single or multiple spring, in 
tion or removal of the device is ac either pin-drive or sleeve-drive con 
complished by inserting or removing structions Balanced, sleeve-drive 
forks A single turn screw grip model shown in picture, O seals are 
attachment to forks by a turn of for packing spaces 5/16 and larger, 
the hand Semi-automatic adjust but in some cases can be made for 
ment to various drum izes is a 1% in Type OB seals are for spaces 
complished by rear finger-levers dé % in, and larger O rings are ob 
signed to slide along lower edges of tainable in Teflon, buna-N, Neoprene 
the handler arms, Operating individ or silicone Metal parts contacting 
ually, they are spring-actuated for liquid can be furnished in any suit 
automatic retraction against drun able metal Garlock Packing Co 
rims when the load is lifted They Palmyra, N. Y 
then lock against slipping Clark Circle No. 8 on Reply Card 
Equipment Co., Industrial Truck Div 
Battle Creek, Mich 

Horizontal Handling Device Circle No. 7 on Reply Card 

Is Adjustable to Drum Size 


} 


lpeandit 


ty 


High Speed Joint Cleaner 
Cleans Pipe Ends 

r threaded joints in 

I and is built to 


of old or reclaimet 


Ring Seals Are Made For 
Leakless Shaft Operation 


lean pipe 


n centrifugal pumps handling I 2 to J in, UW lan er, With no 
required to 
nit con ts 


LO00 
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rn) ha provision for valves and seats are used, and cou- 
| or Cleaning fluid on pling bodies are maue of 356-T6 
the pipe end, dissolving caked dé aluminum Twinmatic Corp., 2246 

its. Power comes from the singk S. Barrington Ave Los Angeles 64 
age, air-driven motor, glip-fit con Calif 


n 


tructed. Brush head is a 2 in. r Circle No. 10 on Reply Card 


placeabl vire brush, The cleaner 


head re around the pipe at 40 
rpm. The entire unit weighs 16 lb. To 
lean inside pipe ends or threads, the 
brush is inserted into the pipe end to 
be cleaned Airetool Mfz Co 399 3S 
Center t., Springfield, Ohio 


Circle No. 9 on Re ply Card 


Two-Way Coupling Shuts Off 
Air Pressure Automatically 


When hose joints are discon 
nected, eliminating need to open and 
lose valves at the compressor tank 
Twinmati couplings have identi 

pring-seated valves in each end 
Oo prevent passage of air when dis 
connected Pressurized = air 
against the valve ends, 


bears 
ealing them 
When couplings are con 
nected, valves butt against each oth 
er and depre 


New 5000 psi. Hg Manometer 
Requires No Pressure Seals 

This opens the seat or stuffing boxes 
and permits a free flow of air through tion is 
the coupling Underwater tests at 
125 psi reportedly how no. leak 
ize in either half of the 
vr in the assembly 


positively 


Float posi 
permanent 
steel 
float and range tubes permit its uss 
coupling with sour crude oils and other corro 
Since both hose ive fluids, The 
tially a conventional U-tube 


transmitted by 


magneti« coupling Stainless 


manometer is essen 
ouplings are ealed, foreign particles 
are prevented from entering air tools 


prolonging equipment life Bras 


de Sign 
with float operating through a 2-in 
linear travel in the low pressure range 


tubes art 
100, 200, and 400 in. water standard 
tubes for higher differentials may be 
»btained also, Automatic temperature 
compensation is provided by 
of an alloy rod within the float ex- 
t This tube compensates for 
changes in mercury density and di- 
mensional changes in the float exten- 
sion from varying ambient tempera- 
ture. The manometer is also offered 
with a recorder which can be used 
with McGaughey type continuous in- 
Fischer & 

Rd., Hat 


Lube Range available for 


means 


ension 


mechanisms 
10 Jacksonville 


tegrating 
Porter Co., 
Penna 


Circle No. 11 on Reply Card 


boro 


Continuous Sulfur Monitor 
Now Offered For Sale 


replacing former 
stipulation, “Titrilog’’ monitors ox) 
dizable sulfur concentrations as low 
as 0.1 ppm, or 0.005 grain/cu, ft., in 


“lease-only 


dicating concentration changes in less 
than 30 sec, Two models, the 26-102 
for laboratory or plant installation 
and the 26-103 portable, for plant 
or field use, are available. In addition 
to the “for sale” offer, units may 
still be purchased on a leasé 
Consolidated Engineering Corp., 300 
N. Sierra Madre 
Calif 


basis 
Villa, Pasadena 15 


Circle No. 12 on Reply Card 





DID YOU MISS THESE? 


The following 


items, reviewed originally in the March 
aroused considerable interest. They are repeated briefly as a 
service to those who might have missed them the first time. For 


details or literature, use the regular Reply Cards in this issue. 


issue 
have 


New Instrument Will Meter 
Weight Flow Rate Only 


geneous fluids It is to be mad 
available as rapidly as standards can 
be developed regarding 
rates, et« First, 
ufacturer will 


sizes, flow 
however, the man 
meet the vital 
ndustria] and military needs Con 
trol Engrg Norwood 209 


in Ib./min., for example. Yet 
it is totally insensitive to any other 
factors such as 


most 
volume, temperature 
pre ure viscosity 


compressibility Corp 


or external accelerations fasically Mass 
the mass rate of flow is measured by 


Circle No. 13 on Reply Card 
determining the moment nece 


$sary to 
oa we costar Pe pone acceleration Liquid Density Is Continuously 
Indicated, Recorded, Controlled 


given particie of the material whose in the new “Princo Densitrol,” 
flow rate is being determined Ve with automatic temperature compen- 
sation. Any calibration can be fur 
nished within limits of 0.2 to 0.005 
density, or equivalent full scale range 
within the limits 0.5 to 35 density 
or equivalent. Accuracy for all ranges 
is +3 of range, or 0.0002 density 
Whichever is greater, Sensitivity for 
phase hift between the sensing ele all ranges of 05°) of range 


such as to pre 
luce a tangential velocity change in 
i 


obtain thi velocity change, a fores 
jacted upon the mass. The reaction 
exerted on th vane 
element and in turn 
wd by a torque tube The meas 
urement then consists of the amount 
of twist in the torque tube, or the 


to this force is 


of i wnsing 


Sens- 
ment and the rotating case The new ing 


element is a _ totally-submerged 
flowmeter will 


plummet fastened by a chain of 
known weight to a fixed reference 
point. For each density value within 


work on 
fliitd suuch as mists 


multiphase 
slurries, 
emulsion is well as on homo 


foams 
athe 


779° 
tte 


the range of the plummet-chain as 
sembly, the plummet assumes a def- 
inite equilibrium position. Position 
changes are picked up magnetically 
Construction materials permit use at 
operating temperatures up to 350°C 
and pressures up to 600 psi. Precision 
Thermometer & Instrument Co. Dept 
7, 1434 Brandywine St., Philadelphia 
30, Penna 
Circle No. 14 on Reply Card 


Acetylene from Hydrocarbons 


by the Wulff Process, 24-page 
report with process description and 
simplified flow diagram, plus data on 
plant and manufacturing costs, The 
Room 359, 385 Madison 
Ave New York 17, N. Y 


Lummus Co 


Circle No. 15 on Reply Card 


Temperature Measurement 


principles, basic types of con 
trol systems and their evaluation is 
covered in The Design and Process 
Engineers’ Guide to Industrial Tem 
perature Control 
discussing eight ways of responding 
to temperature; five ways of putting 
that response to work; and nine in- 
strument types of the manufacturer 
The Partlow Corp., New Hartford 
N. ¥ 

Circle No. 16 on Reply Card 


Measurement and 
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anew 
THU Le 


COPPER 
TUBING 
PNEUMATIC TRANSMISSION 





MEASURED C AIR- 
VARIABLE PILOT | 














MEASURED yA DIFF. AMPLI- 
VARIABLE TRANSF. . PIER 

















ELECTRICAL TRANSMISSION 


removable units— 
interior illumination 


easy to read—5 inch 
scale, no parallax 


easy correlation of easy zero check 
related functions from the front 


HAYS Miniscale Gages 


This miniature instrument is especially suited for remote indication of Secorder 


such variables as pressure, draft, flow or level. ns Saat 
The scale is only 5 inches long — easy to read — internally illumi- ‘ ee eee 
nated. Choice of pneumatic or electric transmission, 
Also available is the Hays direct reading miniscale gage for indicat- 
ing pressures of fluids (steam, water, gas, oil, etc.) directly. 
Gages are arranged for flush or semi-flush mounting. Either a yoke 
mounting, for as many as 12 units, or a keyhole clamp mounting for 


individual units can be provided. c RATION 





MICHIGAN CITY 23, INDIANA 
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Potentiometer Converts Analog 
Voltages into Decimal Digits 


with an accuracy of 0.1% 
(1000 counts full scale). The “Tele- 
reducer” Type 24A, operates upon de- 
mand, digitizes an input voltage and 
holds the digital representation for a 
controllabi« period of time for pur 
display, recording, or any 
readout form The digital 
recorded by means of 
an electric typewriter, 
punched tape. It 
digitizing the volt 
such primary elements 
strain gauges, 
and analog com- 


poses of 
desired 
output 
punched card, 
magnet 
may he 
age output of 
as 


can be 


tape, or 
used for 
thermocouples, 


telemeter receivers, 


Essentially a self-balancing 
digital potentiometer, it 
117 volts, 60 cycle, 75 watt power 
The instrument measures 19 in. wide, 
8 in, high, and 15% in. deep, weighs 
15 lbs Telecomputing Corp., 33 
East Santa Anita Ave 3urbank, 
Calif 
Circle 


puters 
operates on 


No. 17 on Reply Card 


Prefab Conduit Protects 
Underground Utilities 


providing easy 
spection, “Utilidor”’ 
to job requirements, 
available in 
There is 
in the 
periodic 


access and in- 
is prefabricated 
conduit being 
diameters 36 to 84 in 
ample walk-through space 
larger tubes, which makes 
inspection and maintenance 


possible Utilidors are shipped in 
units 21 ft. long, with joint connec- 
tions, and fittings such as tees and 
elbows made to fit exactly in conduit 
runs. Provision may also be made 
for electrical and communications 
cables, ceiling lights, etc. The hous- 
ing is constructed of corrugated in- 
got iron conduit, hot-dip galvanized 
and protected with asphaltic or 
phenolic resin coatings. The Ric-wiL 
Co., Union Commerce Bldg., Cleve- 
land 14, Ohio. 


Circle No. 18 on Reply Card 


Rotary Gear Pump Handles 
Fluids at 32 to 250,000 SSU 


with capacities from 
gpm.; 300 psi. for continuous duty, 
500 psi for intermittent service. Built 
primarily for positive displacement of 
lubricating liquids, this ‘“Hydrex’”’ 
pump has only two castings, body 


1-500 





MAGHETIC 
DRUM STORAGE 
SYSTEMS 


AUTOMATIC PROCESS 
CONTROL SYSTEMS 


Investigate 

these advantages 

@ Proven dependability 

@ Large storage 

@ Alterable yet non volatile 
Storage 

@ High speed 


or other 
HIGH. SPEED 
DATA HANDLING 
REQUIREMENTS 


.. —t 
vey fn 
— 


capacity 


Owen of Maemington Fland 


1907 West Minnehaha Avenue Dept P-S 
OrGiT AL 


St. Paul W4. Minnesota 
+ MAGNETIC 
GNETIC 
RECORDING SYSTEMS computing SERVICE 


(To obtain more data on advertised products see page 








“THEY SHALL 


NOT PASS” 


THE NEW TYPE 


RONNINGEN 


Electric 
instead of 
prevent by-passing of element, 
insure 
cle 
filtration No 


FLUID FILTER 


welded 


pressed 


filter connections 
fits or gaskets 
and 
retention of any size parti 
-an important feature in fine 
chance for dirty 


fluid to sneak around the ends 


For efficient 
W ate fr, 
Fluids, 


Meshes to 700 


filtration of Process 
Gasoline, Oils, Hydraulic 
Chemical Liquids, etc 





Write for 
BULLETIN 
No. 1152-P 











Capacities: 5-1500 G.P.M 
Pressures to 150 P.S.1 


STRAIN AGAIN with RONNINGEN 


“Particles 
Quick coupling. . . 
Quick blow-off for Cleaning. 
Non Short-Circuiting. 


Large or Small, 


- Quick disconnect, quick connect . . 


We Filter Them Alli" 


+ no tools. 


. Ends welded or silver soldered. 


RONNINGEN MANUFACTURING CO. 


Quick Coupling 


FLUID FILTERS 


Non Short-Circuiting 


Vicksburg, Michigan — Phone 5161 
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and head, and two moving parts, the 
rotors, No inner races are needed in 
the bearings since shafts are hardened 
and ground at the bearings. Only one 
stuffing box is used, under suction 
Gear & Pump 

North Bergen 


pressure 
Co., 9621 Hudson Blvd 
N. J 


Sier-Bath 


Circle No. 19 on Reply Card 








Impedance Bridge Eliminates 
Computer Sensitivity Controls 


providing for direct reading of 
capacitance and_ resistance “M1 
GEDA” can be used by personne] un- 
familiar with electronic circuits. It is 
specially designed for use with GEDA 
linear and nonlinear analog compu 
ters, but can be used in all fields re 
quiring precise measurements of re 
sistance and capacitance. Resistance 
is measured over two scales, 0 to 1 


megohm and 0 to 10 megohms, Maxi- 
mum error is 0.15% or 100 ohm, 
whichever is greater, with probabl 
error of less than 0.16. Maximum 
capacitance measurement is on 
microfarad, Maximum error is 0.25% 
or 0.0001 microfarad, whichever is 
greater, with probable error less than 
than 0.2%. Unit operates on 110 volts 
AC, is 20 x 12 x 12 in, and weighs 
20 Ibs. Goodyear Ajrcraft Corp., 
Akron, Ohio, 


Circle No. 20 on Reply Card 


Ultracentrifuge Force Hits Top 
Of 178,435 Times Gravity 


at a maximum speed of 39,- 
160 rpm. Three separate 5.5-cc. sam- 
material can be handled in 
new Type SW 39 Spinco swinging 
bucket rotor. Design is such that sedi 
mentation conditions approach those 
in a conventional sectoral analytical 
cell, providing minimum reorientation 
of boundaries upon deceleration to 
rest. The rotor consists of a hub with 
three yokes, each supporting an in- 
dividually-sealed bucket attached to 
the yoke by a removable pivot pin 
Centrifugal thrust is carried by a 
heavy shoulder bea: ng against the 
rotor body when the bucket swings 
outward to 90°. A plastic stand facil 
itates the attachment and removal of 


ples of 


Bt 
7a 


buckets outside the operating cham- 
ber of the ultracentrifuge Each 
bucket holds a ‘%-in. diameter by 
2-in. long plastic tube, and is sealed 
with a hand-tightened screw cap 
Buckets, which can be adapted to fit 
any type of tube within the given di 
mensions and have a corrosion resist- 
ant finish, are designed to accommo 
date special quartz tubes where an 
absorption analysis is desired. Weight 
of the rotor, including loaded buckets, 
is 6 lbs Specialized Instruments 
Corp., 623 O'Neill Ave., 3elmont, 
Calif 
Circle No. 21 on Reply Card 














EXCEL-SO 
5 MICRON 


FILTERS 


for finished 
PETROLEUM 
PRODUCTS 


Designed to remove dirt (down to 5 microns) from finished petroleum 


products 


removal of this microscopic rouge lengthens the life of jet 


and gasoline aircraft engines, pumps, meters, valves, and fittings. They 


are compact in size and are built for operating pressures from 02500 psi 
EXCEL-SO Filters can be built t0 any code requirement, API-ASME, ASME 


or state codes for unfired pressure vessels 


of JAN or MIL specifications 


They also meet requirements 


Available in capacities from 10-2000 GPM 


Special “Throwaway” Plastic Filter Bundle available on request. Write for 


Bulletin FO-52 


WARNER LEWIS COMPANY 


BOX 3096 e T 
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, OKLAHOMA 








COMPLETE COMPUTING SERVICE 


for @ Problem Analysis 
®@ Programming 
® Machine Computation 


in the fields of applied science, technol- 
ogy, and lerge-scale data processing. 


Offered to industry... to government 
agencies...andto research organizations. 
This center will operate an ERA 1101 
...a large-scale general-purpose digital 
computer with an outstanding record of 
reliable performance, 


We Invite Your Inquiry. 
For additional information on 
facilities and services of the 
ERA Computation Center 
| . write DerT ”-5 
| || 


Division of Blomingtom Plandd 


sae 
COMPUTATION CENTER, 555 23rd Street So., Ariingion, Virginta 
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a6 SERVING 
INDUSTRY 
FOR 41 YEARS 


Steam Atomizing Oil Burners 
Mechanical Atomizing Oil Burners 
Low Air Pressure Oil Burners 
Rotory Oil Burners 

Industrial Gos Burners 

Combination Gas and Oil Burners 
Tandem Block Combustion Units 
Fue! Oil Pump Sets 

tog 4 Burner and Muffle Blocks 
Valves, Strainers, Furnace Windows 


Detailed Information gladly sent you 
upon request 


Automatic Oil 
Churches, 


Burners for 
Apartment Houses, 
Buildings and Office Buildings 


Homes, 
Factory 


4 ON, 
f/ 


Established 1912 incorporated 1917 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1297 East Sedgley Ave., Philadelphia 34, Pa 


Nouthweatern DD ©: 2512 So. Bivd., Houston 6, Tex 








CLASSIFIED 
POSITIONS AVAILABLE 





LUBE OIL BLENDING AND 
PACKAGING SUPERVISOR 


Responsible for the operations 
of a modern blending and pack 
aging plant which is a part of 
t complete refinery of an inde 
pendent oil company in the 
outhwest. Must have thorough 
knowledge of drum recondition 
ing, drum and can filling, box 
ear shipping, and lube oil blend 
ings operation College degree 
preferred, Salary open subject to 
experience and qualifications 
PETROLEUM PROCESSING 

Box 43 











ELECTRICAL AND 
INSTRUMENT ENGINEER 


Responsible for the mainte 
nance and installation of elec 
trical equipment and = instru 
ments in a complete refinery of 
in independent oil company lo 
eated in the southwest. Must 
have a degree in electrical en 
Kineering and at least 5 years 
experience in a refinery. Will 
iwisist Chief Engineer in devel 
oping specifications for electri 
cal equipment and instruments 
Will supervise the installation 
and maintenance of same. Sal 
ary open subject to experience 
and qualifications 
PETROLEUM PROCESSING 

Box 44 











New! 





Filter-drier Has over 24 sq. ft. 
Of Area, an Increase of 37% 


over previous models of the 
same design. Using a disposable filter 
cartridge, the new Model A-100-D 
Condensifilter” is for filtering and de- 
hydrating compressed air. When the 
filter becomes dirty, the entire cart- 
ridge of wire mesh and flannel cloth 
is replaced by removing a single nut 
at the top of the case, Under normal 
conditions, the unit will operate five 
to six months without renewing the 
filter. The condensing unit provides 
more than 950 sq. in. of surface area 
for cooling the compressed air, The 
dewpoint is lowered to within two 
or three degrees of the temperature 


of the cooling water used, Water and 
oil, in both entrained and vaporized 
states, are removed by condensation 
A snap-action, spring-loaded trap 
permits discharge of accumulated con- 
densate. Hankison Corp., 236 Biltmore 
Blidg., 951 Banksvile Rd., Pittsburgh, 
Penna, 
Circle No. 22 on Reply Card 


Variable Area Flow Meter Has 
Linear Air Output Signal 


with range of 3 to 15 psi. stand 
ard, “Linameter” is mounted directly 
in the pipe line like a valve and meas- 
ures flow rate of liquids, 
gases from 0.3 to 3 gpm minimum to 
120 to 1200 gpm maximum flow 
range. A metering float rides ver 
tically up and down in a tapered 
metal metering throat inside the unit 
housing. Connection between metering 


Vapors or 


float inside the flow stream and in- 
strument components outside is mag- 
netic with no stuffing boxes or pres- 
sure tight bearings, The apparatus is 
said to be especially suitable for uss 
in hazardous areas, since it requires 
no electric power. Penn Industrial 
Corp., 4110 Haverford Ave., Philadel 
phia 4, Pa 
Circle No. 23 on Reply Card 





Trade Literature 


Catalytic Cracking 


by the Houdriflow process; a 
record of operations in ten commer- 
cial installations over the past two 
years, with tables showing typical 
yields and operating data, a descrip- 
tion of the process and a cut-away 
drawing of a Houdriflow unit. Houdry 
Process Corp., 1528 Walnut St., Phil- 
adelphia 2, Penna. 

Circle No. 24 on Reply Card 


Chlorosulfonic Acid 


properties, reactions and ap- 
plications; 12 page Technical Bulletin 
0-96 reviews typical reactions with 
inorganic and organic compounds, in- 
cluding its use as a sulfonating or 
chlorosulfonating agent and as a 
catalyst in production of dye inter- 
mediates, synthetic detergents, emul- 
sifiers and alkylated benzenes. Mon- 


(To obtain more data on advertised products see page 768) 


santo Chemical Co., Organic Chemi- 
cals Div., St. Louis, Mo 


Circle No. 25 on Reply Card 


New French Refinery 


. of the Anglo-Iranian Oil Co. is 
described in a new booklet, Lummus 
at Dunkirk, showing construction 
and completed plant. The Lummus 
Co., 385 Madison Ave., New York 17, 
N. Y 

Circle No. 26 on Reply Card 


Ethylene Oxide, Glycol 


. production; bookiet details 
Shell process with formulas, proper- 
tes, reactants, schematic flow dia- 
gram, and cost and ultilities table. 
The Lummus Co., 385 Madison Ave., 
New York 17, N. Y. 

Circle No. 27 on Reply Card 
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- Hi-eF PURIFIERS 


SOLVE DOZENS OF DIRT, 
MOISTURE & ENTRAINMENT 
PROBLEMS IN REFINERIES 


Gos 


Compressor 


REACTOR 


tine Type 
HieF Purifiers 
| 


Internal Upflow 
HeeF Purifier 


Bubble Cap 


Tower 


Anderson 


Float Traps 


Returns valuable en- GAS COMPRESSORS 
trained particles to Keeps dirt and liquids from BUBBLE CAP TOWER 


reactor damaging pistons 


valves and Prevents any entrainment 


rings. Removes condensate from in the vapor from leay 


gases leaving intercoolers and ing tower 


aftercoolers 





@ Every petroleum engineer and production man 
knows that steam, vapors, compressed air and 
gases pick up entrained moisture and solids as 
they pass through pipelines. This entrainment may 
be in the form of line scale, rust and condensate 
that damage equipment . . . or valuable liquids 
arising with the vapor in bubble cap towers, vac- 
uum towers, stripping columns, reactors and the 


like. 


But whatever the case may be, the big problem is 
how to effectively intercept these entrained par- 
ticles. At last there is a new, easy, economical way 
to remove dirt and moisture from all kinds of 


WATCHDOGS OF 


PIPELINE EQUIPMENT ANDERSON 


Hi-eF 
AND PROCESSES PURIFIERS 





vapor and gas processes. Low-cost Anderson 
Hi-eF Purifiers embody a new design employing 
multi-stage separation guaranteed to remove or 
recover 999 of all entrainment! And it does the 
job without the use of filters, baffles or moving 
parts—and separation is accomplished with a 
minimum of pressure drop. 


Save money for your plant. Use Hi-eF Purifiers to 
protect gas compressors . . . to knock down par- 
ticles and recover valuable liquids in bubble cap 
towers, reactors and scores of other applications 
Iry one on your most troublesome entrainment 
problem. Anderson guarantees satisfactory results. 


THE V. D. AN DERSON COMPANY 


1974 West 96th Street © Cleveland 2, Ohio 


Please send me a copy of Bulletins describing your purifiers for the 
petroleum industry. 


Name Title 
Address 
City 


State 


BY THE MAKERS OF SUPER-SILVERTOP STEAM TRAPS 
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What's New! 





Organic Chemicals 


catalog; devotes almost 100 
pages to properties, specifications 
and applications of 29 slovents, indus- 
trial chemicals, resins, and plastics; 
includes a full section describing the 
facilites of the company’s technical 
service iaboratory in Union, N. J 
Copies are available from any Shell 
Chemical Corp, sales office, or 


Circle No, 28 on Reply Card 


Rubber Linings 


for pipes and vessels contain- 
ing corrosives; 8-page bulletin with 
tables on resistance characteristics of 
“MW” rubber lining to inorganic 
acids, salts and alkalies, and organic 
materials. Types of linings available 
are listed. Protective Coatings Divi- 
sion, Metalweld, Inc., Scotts Lane 
& Abbotsford Ave,, Philadelphia 29, 
Pa 


Wayne and Windrim Aves., 
phia 44, Pa. 


Circle No. 30 on Reply Card 


Philadel- 


Spectrophotometers 


of both the visible and ultra- 
violet types; data on optics, elec- 
tronics and mechanics of the units, 
as well as an illustrated iist of avail- 
able accessories with latest prices in 
Bulletin 303. Beckman Instruments 
Inc., South Pasadena, Calif. 

Circle No. 31 on Reply Card 


Pressure Regulators 

in Bulletin 4003; gives per- 
formance 
“Nullmatic” pressure regulators; pho- 
tographs and schematic drawings 
Moore Products Co., H & Lycoming 
Sts., Philadelphia 24, Penna. 

Circle No. $32 on Reply Card 


curves on five series of 


Self-Cleaning Strainers 


12 page booklet, showing 
drawings and operating capacities of 
three types of automatic and man- 
ually operated strainers; includes il- 
lustrations and_ specifications of 
stainless steel cones and porcelain 
discs now available S. P. Kinney 
Engineers, Inc.. Carnegie, Penna 

Circle No. 34 on Reply Card 


Metal Hose Data 


in TD Book U-111; informa- 
tion on application, temperature 
ranges of various types of metal and 
wire-braided hoses, dimensions, coup- 
lings, assemblies, etc. Universal Metal 
Hose Co., 2133 South Kedzie Ave., 
Chicago 23, Ill 

Circle No. 35 on Reply Card 


“Gagetron" Level Control 
. Via gamma rays, without elec- 


Circle No. 29 on Reply Card trical or mechanical connections 
through vessel wall; specifications 
and installation drawings in Bulletin 
GA 353. Instruments, Inc., 122 N 


Madison, Tulsa, Oklahoma 
Circle No. 36 on Reply Card 


Autoclaves 


for high temperature-pressure 
Recording Potentiometers reactions; 48-page Catalog 2413 ex- 

covered in three 4-page speci- plains necessary safety measures, an- 
fication sheets; Specification Sheet alyses various possible heating sys- 
160 describes circular chart record- tems, discusses materials of construc- 
ers; Specification Sheets 164 and 165 tion, types of agitation and instru- 
describe single and multiple record mentation. Blaw-Knox Co., Process 
strip chart recorders. Construction Equipment Dept., Farmers Bank on single-stage, double-suction 
and engineering details included Bldg., Pittsburgh 22, Penna (Type S) pumps, in 66 standard 
Minneapolis-Honeywell Regulator Co., Circle No. 38 on Reply Card sizes; with explanation of how to fig- 


Centrifugal Pump Data 





VISIT US AT THE 


1PE—BOOTHS 8-9-10 
joa eo Ae gy a Manufacturers and Jobbers 


TULSA—MAY 14-23 of 


Scientific Instruments 


Manufacturers of 


Ac-Me and R. S. Specialties 


. FLAT BORE YEL-O-BAK THERMOMETERS 
S. STREAMLINED HYDROMETERS 
. PULSAMETER 
PRESSURE HYDROMETER JARS 
. VAPOR PRESSURE BOMB 
DIAMOND CORE DRILL 
THERMO PLUMB BOB THERMOMETERS 
THERMOSTAT TEMPERATURE 
CONTROLS 
. HIGH PRESSURE CONSISTOMETER 
. SMOKE METERS 


Complete Line of Scientific Laboratory Equipment 


Also Complete line of CENTRAL SCIENTIFIC SPECIALTIES 


Ac-Me RECORDING GRAVITOMETER 
Ac-Me SPECIFIC GRAVITY GAS BALANCE 
Ac-Me PRESSURE VACUUM PUMP 
R. S. PORTABLE VACUUM PUMP 
. S. MERCURY CLEANER 
. MANOMETER 
. DEAD WEIGHT GAUGE 
. DEAD WEIGHT TESTER 
. ORIFICE WELL TESTER 
. MOISTURE TESTER 


Write for Bulletin No. 50 


CONGO 


UOULY REFINERY SUPPLY COMPANY 
— 621 EAST FOURTH STREET @© TULSA 3,OKLAHOMA 
Ss 2215 McKINNEY AVENUE a HOUSTON 3,TEXAS 


supply fer everything you need in 

scientific instruments and laboratory 

trench eftecs end wercheuess. CENTRAL SCIENTIFIC COMPANY 
1700 IRVING PARK ROAD - CHICAGO 13, ILLINOIS 

CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 

SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


bok at tad 


3 
w 
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What's New! 


ure pumping head, tables of sizes, di- 
mensions, head capacities, and fric- 
tion loss for water per 100 ft. of pipe 
Bulletin 08B6146B Allis-Chalmers 
Mfg. Co., 836 S. 70th St., Milwaukes 
Wis 

Circle No. 37 on Reply Card 


Radioisotope Use 
in the petroleum industry; 
24 page survey of radioactive mate- 
rials used currently in prospecting, 
production, refining, transportation, 
and research tefining applications 
include measurement of large flow 
rates, determination of leak loca- 
tions, study of fractionating tower 
performance, etc Tracerlab, Inc., 
130 High St., Boston 10, Mass 
Circle No. 38 on Reply Card 


Indicating Flow Meter 

Manual 18A: application, con- 
struction and installation of Meriam 
Model A-286 Type H indicating flow 
meter; explains principles of orifice 
metering and pictures recommended 
orifice flanges. Meriam Instrument 
Co., 10920 Madison Ave., Cleveland, 
Ohio 

Circle No. 39 on Reply Card 


Motor and Centrifugal Pump 


combination, magnetically 
driven, requiring no mechanical seals 
or stuffing boxes; 4-page Bulletin G 
1000 contains dimension drawings 
vacuum performance charts and per- 
formance curves on all models. Chem- 
pump Corp., 1300 E. Mermaid Lane 
Philadelphia 18, Pa 

Circle No. 40 on Reply Card 


Lindane Insecticide 

28 page report discussing 
properties, toxicity, formulation and 
uses of the gamma isomer of ben- 
zene hexachloride now in production 
under name “Ethyl Lindane”. Ethyl 
Corp., 100 Park Ave., New York 17, 
N. Y 

Circle No. 41 on Reply Card 


Liquid Level Control 

operating from a single elec- 
tronic type probe; described in four- 
page folder, Form LIA-453; illus- 
trates the single electronic control, 
the probe, and alternative schematic 
arrangements for installation. Speci- 
fications are included. Thermo In- 
struments Co., 1166 El Camino Real, 
3eimont, Calif. 

Circle No. 42 on Reply Card 


Aluminum Floor Gratings 

and stair and ladder treads 
described in two 4-page bulletins 
specifying various types of high 
corrosion resistance flooring now 
available. Washington Aluminum Co 
3altimore 29, Md 

Circle No, 43 on Reply Card 
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TO MORE DEPENDABLE 
ANNUNCIATOR 


PERFORMANCE 








WITH NEW 


“INSTRUMENT-TYPE”” 


CONSTRUCTION 


LOOK inside the new Universal PANALARM ‘'50". You will 
realize that here, at last, is an annunciator system built for 
long term dependability and service. Built to match the re- 
sponsibility an annunciator must assume in your plant. 

The PANALARM ‘'50"' Cabinet has a substantial hinged 
. with sub-door to allow easy access to signal lamps. 
It has a new, rugged chassis design . . . pre-wired to handle 
any standard audio-visual signal requirement .. . and so flexi- 
ble that signal sequences can be changed by simple terminal 
No re-wiring is needed. 


All moving parts and contacts of the PANALARM 50" are 
within hermetically sealed, plug-in units. They are corrosion-proof 
and suitable for Class |, Div. 2 locations. All connections are made 


Ponalarm Products 


, 


/ 


to a single terminal block . . 


. with ample space for wiring. 


SEND FOR COMPLETE 40-PAGE MANUAL 


Ask for Cata‘og 100 ] ; 


PANALARM PRODUCTS, INC. 


6312 North Broadway, Chicege 40, Illinois 


quick answers 


to refinery painting problems 


new guide tells WHAT paints to use WHERE! 


Here's practical, convenient help in selecting the right 
refinery finishes—for decoration and protection of all 
types of surfaces, from floors to refractionating towers, 
It's the most complete book on the subject Sherwin- 
Williams has ever published. 

An important feature is a 6-page check chart, which 
tells at a glance what finishes to use for each refinery 
structure, for each structural material. The recom- 
mendations are based on extensive refinery applica- 
tions through many years, under all types of operating 
conditions. Included are suggestions on proper sur- 
face preparation, steps to take in painting, what to 
avoid, It’s fitted to your needs, to your methods. 

Ask for your copy. Write for Brochure B-770. Or 
write The Sherwin-Williams Co., Petroleum Division, 
Cleveland 1, Ohio. 


SHERWIN-WILLIAMS 


PETROLEUM FINISHES 


°4 


(To obtain more data on advertised products see page 


768 ) 


What's New! 





High Pressure Closures 
in 2,000-4,000 psi range; a 
comparison of the ASME and API- 
ASME pressure vessel codes; and 
how to select heat exchanger mate- 
rials are the subjects of three articles 
in 36-page Alco Products Revieu 
Spring, 1953 edition. American Loco- 
motive Co., Schenectady 5, N. Y 
Circle No. 44 on Reply Card 


Spiral-Wound Gaskets 


said to provide maintenance 
economies when used in ring-type 
joints; four-page folder gives dimen- 
sions and corresponding list prices 
Flexitallic Gasket Co., Eighth and 
Bailey Sts., Camden 2, N. J. 
Circle No. 45 on Reply Card 


Non-Metallic Disc Valves 


Circular 558; listing ““NMD’ 
valve types which can be renewed or 
converted by insertion of specifically 
designed composition discs, made for 
handling saturated steam; for cold 
water, air and gas; or for gasoline 
oil, butane and propane. The Lunken- 
heimer Co., Box 360-U, Cincinnati 14 
Ohio 


Circle No, 46 on Reply Card 


Industrial Control Systems 
in 80 page Catalog 8305; spe« 
ifications, application data on non-in 
dicating electric, electronic and pneu- 
matic controllers for temperature 
pressure and humidity, also automat- 
ic valves, switches and relays. Min 
neapolis-Honeyweil Regulator Co 
Wayne and Windrim Aves., Philadel 
phia 44, Pa 
Circle No. 47 on Reply Card 


Bellows-Sealed Fuel Valves 


specially designed for volatile 
and toxic mediums; Spectfication 
Sheet 424 gives data on size, con 
struction materials and mounting 
dimensions. Minneapolis-Honeywell 
tegulator Co., Wayne and Windrim 
Aves., Philadelphia 44, Pa 


Circle No. 48 on Reply Card 








For Your Convenience 


Business reply cards are in- 
cluded in each issue of PETRO- 
LEM PROCESSING to assist you 
in obtaining more information 
on any items’ reviewed _ in 
“What's New!” You'll find them 
facing the first page of this 
section. Just circle the num- 
bers corresponding to the num- 
bers at the end of each item 
in which you are interested 
Then fill in the bottom of the 
card and drop it in the mail. 
No postage required 
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PROCESS EQUIPMENT NE 


PUBLISHED BY FABRICATED PRODUCTS DIVISION, THE M. W. KELLOGG COMPANY 


Special Units 
Developed for 
Sasol Project 


In connection with Kellogy’ 


\ 
o thre 


s work 
svinthesis 
plant for SASOL in South Africa. a 


special heat exchanger has been ce 


vasoline-from-coal 


yned for preheating gases from the 
coal-vasification unit against reaction 
vas from the reformer 

Five of these units, cacl capable ol 
operal " inedler temperal ires 1975 I 
and pressures Of S65 psi are low beng 
fabricated Kelloge’s extens! e experi 
ene ith the fabrication of | pressure 

Hi-temperature equipment Jus a 
major reason for the dec on to fabri 
cate these eritieal exchanvers for thus 


process im the Kellogg plants 


More than 100 Exchangers 
for Eastern Refinery 


Prog ress photo of sulfur rere al nit 
shows just three of thre miah TV pes of 
exchangers melided in this one order 
Balance of more than LOO units mela 
complete heat exchange requirement 
for atmosphere distillation. Fluid eat 


cracking and Vapor recover facilities 


FABRICATED 
PRODUCTS DIVISION 


M. W. KELLOGG 


= 
Mp ) 


Multi-Section Naphtha Cooler 
Furnished for Eastern Refinery 


One of several units now being 
fabricated for a major independent 
refiner, this debutanizer bottoms 
cooler is shown here as it is being 
stacked in the WKellogy plant pre 
paratory to final machining of 
nozzles. This is done so that when 
the unit is set p> an the field, no 
further adjustments are necessary 

The unit is) constructed using 
naval brass tube sheets Admiralty 
metal tubes, 4; inch, 16 BWG, 16 
feet long, arranged on a | 
pitch 


~qpthare 
Suffles, floating head cover, 


‘ baceranne I, shi | and ‘ bacannnne | cover 
are of carbon steel. In service, the 
equipment will handle 278,943 Ibs. 
per hour of naphtha on the shell 
side, reducing tts temperature from 
200° F to LOO°R. On the tube side, 
1958 GPM of water is used, the 
water bemy raised from 90°R to 
hook 

Kellogy has constructed this unit 
Inaccordance with tts yeneral prac 
tice, namely: TEMA standards 
and, in addition, the 1950 ASME 
Unfired Pressure Vessel Code 


Unique Hydro-Ejector Wins Support of 


Maintenance Men 


Sales of this new hyvdrauhe device for 
removing tube bundles from exchangers 
owing steadily both here and 

as tnaintenance men in refiner 

ies andother chemical proces ny plants 
ontinue to discover the Hydro Bjec 
lors tan wivantayes. I readily 
portable ty me man. it pulls bundles 
luster, is safer for crew eliminates 


ost l vin carved inn nue 
es materiml amounts o trim tural 


> thet 


ro-f ector 
an oexert ; fore oO »inw pounds 
sufficient too dirt formations 


that cause many burn to stick. 
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What's New! 





Information Offered in the Advertisements 


Do you need detailed information on a specific 
subject? Check through this easy-to-use index 
of literature and data 


offered in 
advertisements 


this issue’s 


YOR 


seal 
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Put WASTE HEAT to WORK ! 


Servel changes a dead loss into 
valuable PROCESS COOLING and 
AIR CONDITIONING 


@ If there’s a need in your plant for air con- 
ditioning, process cooling, or industrial pre- 
cooling, there’s most certainly a place for a 
Servel Water Chiller. 


These highly efficient units are powered by 
steam from any source. Many plants have 
found that waste heat is readily turned to 
this use. 


Consider, too, the advantages beyond the 
availability and low cost of energy. Servel 


Servel 25-ton Water Chil 
ler. Continuous operation 
at peak capacity with 
minimum upkeep. With 
simple controls, unit mod 
ulates to meet varying 
loads. Capacity can be re 
duced by 50% with corre 
sponding savings in steam 
consumption, 


Water Chillers employ the time-proved ab- 
sorption principle of refrigeration that elimi- 
nates moving parts. Water as the 
refrigerant. No compressors! 


is used 


Compact size, quiet, vibration-free operation, 
and low flcor loading make possible single 
or multiple installations in practically any 
location. Simple and economical piping ar- 
rangements are possible. In many air-con- 
ditioning installations for large buildings, 
duct systems can be eliminated entirely. 


Servel Water Chillers are available in capac- 
ities for many types of load. All carry a full 
5-year warranty! Contact your Servel dealer, 
or mail coupon for details and engineering 
help on your problems. 
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SEND NOW FOR DETAILS! 


ny 


SERVEL, INC., Dept. PP-5, Evansville 20, Indiana 


Send me further detail 
ditioning 


process cooling and industrial precooling 


Address 


PROCESSING, Ma‘ 


ad produc / 





on Servel equipment for air con- 





EDITORIALS 


What Will Defense Stretch-Out 
Mean to Petroleum Refiners? 


T HE REFINING industry, like other essential busi 

nesses in the country, today is in the position 
of a track athlete who started out in a sprint con- 
test and then, without a rest, finds himself engaged in 
a long distance run 

Since the start of the Korean war, refiners have 
been geared to a high rate of operations and they have 
had before them security goals of expanded plant 
capacity, aviation gasoline output and other efforts 
These were logically considered necessary to meet 
both growing domestic demand and to be prepared 
for a sudden widening of the shooting war. These goals 
have been fairly well met and at considerable burden 
to the oil companies. 

It is now accepted that our national defense plan- 
ning has to be readjusted to a continuous prepared- 
ness effort, extending perhaps many years into the 
future. Readying for the long pull must now replace 
the spurt of industrial activity that started with 
Korea, President Eisenhower emphasized the change 
when he said, recently, that the West's rearmament 
program must move forward on a plateau of long 
sustained effort, avoiding alike the peaks and valleys 
of exertion 

This stretching of the defense program calls for 
sound planning, to lessen the strain on the oil com- 
panies insofar as is compatible with our national 
safety. P. C. Spencer, president of Sinclair Oil Corp., 
brought this matter to public attention in an address 
before the recent meeting of the National Petroleum 
Assn. in Cleveland. He referred to a statement from 
the Defense Mobilizer to the effect that a large job 
still lies ahead for the petroleum industry in building 
an adequate reserve capacity, not only for the produc- 
tion of crude oil but also for refining, transportation 
and storage of oil and its products. To the full extent 
that strategie consideration require the creation and 
maintenance of large surplus capacities for use only 
in case of war, they must be provided, said Mr. Spen- 
cer 

However, he continued: “The vital question is how 
to do this without killing the goose that lays the 
golden egg--without creating a Frankenstein mon- 
ster that will devour the industry in the doing.” 

Coming down to the situation confronting refiners 
today, Mr. Spencer stated that we have an overall 
surplus refining capacity of 800,000 to 1,000,000 bbls 
On the basis of current runs to stills, the surplus is 
close to the latter figure, or about 13°) of present 
total operable capacity. This total capacity is under 
the PAD goal of basic refining capacity for the coun- 
try recommended for 1953. However, the present sur- 
plus is sufficient that in some markets the refiner’s 
margin is threatened. PAD’s latest estimate of total 
plant capacity needed by the end of 1953, for security 
purposes, is 8,125,000 bbls., excluding capacity needed 
to supply products especially needed by the military 
This would be about 1,300,000 bbls. more than the 
current rate of operations 

Refiners of the nation have assumed a large finan 
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cial burden in enlarging the capacity of their plants 
to the present figure. As President Spencer stated: 
“If present excess facilities overhanging the market 
were to be increased substantially without regard to 
market stability, the situation would be grave indeed.’ 
The stretching out of our defense planning, and the 
reappraisal of the oil industry’s required contribu- 
tion to national security, poses new problems for the 
industry. Not the least of these is for the refining 
industry to maintain a rate of growth in balance with 
sound operating conditions. By so doing, if unham- 
pered by government controls, refiners will best be 
fitted to meet what emergencies the future may bring 
V.B.G 


Poor Climate for Scientists 


M ANY scientists over the country will be apprehen- 
sive until the inference in the Weeks-Astin con- 
troversy, that the findings in the battery rejuvenation 
study made by the National Bureau of Standards had 
something to do with the dismissal of Director Astin 
by Secretary of Commerce Weeks, is definitely cleared 
up. The true value of research work is greatly impaired 
if investigators feel any pressure, or suspicion of 
pressure on them, to bring out a report based on any- 
thing other than their honest, impartial assembling 
and interpretation of the facts. 

Industry has long since learned that research can 
function effectively only in an atmosphere of mental 
freedom from the investigators. There may be other 
issues involved in the controversy; such as whether 
high technical positions in the government are going 
to be subject to political pressure with a change of 
Administration, or whether the particular study in- 
volved was the proper sort of investigative work for 
the Standards Bureau. 

However, these matters are incidental to the main 
issue-——can a government research investigation be put 
under pressure from any source to render the “right” 
kind of a report. The government today is too big a 
sponsor of research in its own bureaus and outside in- 
stitutions to let any doubt stand on this matter. 

V.B.G. 


Engineer Bottleneck in ‘55 


TI°HE larger number of engineering students go- 
I ing into the ROTC, and thence into military serv- 
ice, will cut down the number of engineering gradu- 
ates available to industry in coming years, further 
accentuating the shortage of this professional talent. 
The Engineering Manpower Commission of the Engi- 
neers Joint Council foresees the greatest stringency 
in 1955, with 12,000 ROTC graduates buttonholed 
for the military and 10,000 available for all other 
purposes. Industrial and governmental civilian needs 
are placed at 30,000 engineers per year for the next 
decade. 

EMC plans to alert graduate engineers, soon to 
leave the Military Services, as they can be located, 
on the need for them in the industrial and civilian 
defense field. The oil companies could supplement 
this program, to make sure that the opportunities 
they can offer technologists are fresh in the minds 
of even their own men as they come out of the 
Services. 
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How to be SURE 


when you order Fine 


and Special Chemicals 





What do you require in the way of fine and 
special chemicals—-high purity process mate- 
rials... or special products custom-made to 
your particular specifications? Regardless of 
your needs, you'll find Baker & Adamson is 


your most dependable source, 


Here’s why! Over 1,000 B&A reagent and fine 
chemicals bear the “B&A™ shield of quality. 
kach is made to conform with pre-determined 
quality specifications. Each consistently meets 
these standards... lot after lot... year after 
year. In addition, B&A’s extensive production 


facilities are extremely versatile. They are 
veared to produce special chemicals by the 
ounce or by the ton—a service extremely help- 
ful to research and production men responsi- 
ble for bringing new products into commercial 
production. 


These are but two of the reasons Baker & 
Adamson Fine and Special Chemicals are cho- 
-en by so many industrial buyers. Make them 
your choice, too——-specify B& A, Write today 
for free new “buyers guide” listing major B&A 


Fine Chemicals. 


BAKER & ADAMSON Ruz 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y 





Workshops... 


for the Petro-Chemical Industries 
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